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The study reported here was directed by a committee listed in the final
appendix to this report. In the same appendix is a list of the participating

teachers.

The Project Coordinator during 1964-1965 was Mr. Mervyn Dunkley. He
carried out some of the preliminary statistical analyses of the study and
prepared first drafts of a few sections of this report before returning to

his permanent position in Australia in August, 1965.

Mr. William Chinn, who was Froject Coordinator for a follow-up study
in 1965-1966 (for which a report will be prepared), was responsible for most
of the statistical analyses reported here and provided editorial comsultation

during the preparation of the report.

Dr. Gloria Ieiderman, the senior awthor of this report, was associated
with the study as a Research Associate from its inception and participated

in all its phases.
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I INTRODUCTION

This report is the first in a series which will be issued periodically
to present the findings of the SMSG Special Curriculum Project. The contents
of this first report include the purpose of the study, procedures utilized,

and discussion of preliminary data analyses.

The Special Curriculum Project resulted from a Conference on Mathematics
Education for Below Average Achievers sponsored by SMSG in Chicago, Illinois,
on April 10 and 11, 1964k. Through the interest of the Cooperative Research
Branch of the U. S. Office of Education, funds were made available by the

Office of Education for this conference. Position papers were presented
for discussion at the conference, and a panel of mathematicians were asked
to react to the papers and to the discussions. The participants then met
in four groups, each devoted to a particular area of concern. These areas
were:

Schools in the slum areas of the great cities

Segregated Negro schools

Mathematics for the unemployed

Mathematics programs for students of low ability

Recommendations of the four groups were discussed at a plenary session,
circulated to all participants for comments, and incorporated in the

published report of the conference.1

At the time that SMSG turned attention to children not achieving well
in mathematics, it was quickly realized that a large percentage of childxen
from culturally disadvantaged homes fall within this group. It was further
realized that the greatest hope for breaking into the spiral of cumulative
failure lay in starting work at the beginning school years. Thus, the
Special Curriculum Project was planned to study the readiness of disadvan-
taged children to learn at school entrance and to follow their progress over
the early school years with the purpose of developing more ef'fective materials

for their continued and, hopefully, successful learning of mathematics.

1. School Mathematics Study Group, Conference on Mathematics Education for
Below Average Achievers, Stanford, 196k4. ‘
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II  PURPOSE OF THE STUDY

On the basis of recormendations of the SMSG Ad Hoc Committee on Below
Average Achievers in Mathematics, observetion classes at the kindergarten
end first grade levels were established for the 1964-65 school year. These
classes were located in densely populated cities and were composed of children
who could be described as economically and culturally dissdvantaged. The
purpose of this study was to determine the effectiveness of existing SMSG
materials in developing "materials for teachers emphasizing technig-es for
providing disedvantaged children with experiences necessary for the formetinn
of the fundamental concepts of arithmetic."2

This study was based on the assumption that there is a differential in
school-related experiences prior to school entrance between advantaged and
disadvantaged children.’ Studies from a number of sources suggest that
children from more advantaged homes have had experiences of greater variety
in an organized family setting than do children in disadvantaged homes. By
the time the more advantaged children reach school-age, they appear to be
better able to work in a group situation, to utilize verbal skills, and to

deal with abstract concepts.

Children from disadvantaged groups seem to lack many of the experiences
vhich facilitate school learning. The absence of books, of set family rou-
tines, of enough possessions for sharing to occur, and of encouragement to
verbalize, are some of the factors which contribute to decreased adaptation

to the classroom and increased difficulties in learning.

Two major criteria used in identifying people classified as culturally
disadvantaged are low eccnomic status and lack of participation in middle
class culture. The actual income may vary from one study to another. A
maxiﬁum.family income of $2,000 per year specifies the disadvantaged in some

studies; an income below $h,000 per year in others.

The criterion of lack of participation in middle-class culture is more
difficult to specify, but relates closely to the values placed upon education.
The lack of books, of parental examples of reading and success in education,
and the lack of stimulation to achieve, are all parts of this nonparticipation

in middle-class culture.

2. Recommendations of SMSG Ad Hoc Committee on Below Average Achievers.
The report of the Ad Hoc Committee appears in Appendix A, page 9L,
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ITI PROCEDURES

The cooperation of a number of school systems throughout the countfy was
obtained to permit SMSG to use its existing books in kindergarten and first
grade classrooms. Play materials were also provided in each classroom and
were used to help develop mathematical concepts which the children had dif-
ficulty understanding in more verbal and abstract form. SMSG further made
provision for mathematical consultants and center coordinators to work with
the teachers. The centers involved in the 1964-65 stuéy‘were 10CatédAin
Boston, Chicago, Detroit, Miami, Oakland (California), and Washington, D. C.

Designation of the particular schools in the disadvantaged areas of each
city, as well as the selection of teachers experienced in working with young

children in these areas, were ~ade by the local school system.

The teachers made weekly reports describing and evaluating their daily
mathematics lessons and following the progress of individual pupils. They
prepared reports onreach chapter of the SMSG books as they completed the
material. The teachers also met, as a group, with committee members of SMSG
four times during the school year to discuss progress, report difficulties,

and to recommend modifications of the eristing SMSG text materials.

Two other sources of evaluation data were classroom observations at
periodic intervals, and testing of the children in each class. The testing
program consisted of individual tests given at the beginning, middle, and
end of the school year, plus a group test administeréd at the end of the
school year. The present report will be concerned primarily with the initial

analyses of the individual test findings.

IV  DESCRIPTION OF THE SAMPLE

A. Experimental and Comparison Groups .

Tt was the plan of this project to follow the progress of children in
the experimental classes throughout the school year. Comparisons of per-
formance to children not in the experimental classes were also planned. The
first comparison was to children at the same grade level who were from more
advantaged homes. For this comparison, two classes at the kindergarten and
two at the first grade level from middle class neighborhoods of the metro-
politan areas used for the experimental classes were included in this pilot
study. These classes used the same SMSG materials as did the experimentalr

classes.,




The second comparison was to be made on curriculum. It was planned
that the one kindergarten and one first grade comparison class would be of
the same socio-economic group as the experimental (disadvantaged) classes
but would use & curriculum different from SMSG. The classes actually ob- .
teined for this comparison were located in the same area of the city as some
of the experimental classes but were of a somewhat higher socio-economic
perent population. These comparison classes used the local school district

3

elementary mathematics curriculum. This curriculum starts with the numera-

tion system, rather than with the concept of set as does the SMSG curriculum.

B. Demographic Characteristics

In order both to describe the sample and to determine whether differ-
ences could be observed in the learning of children with different experiential
backgrounds, e.g., intact or broken homes, or children with preschool exper-
ience compared to those with none, an effort was made to collect demographic
data on each of the children. Since the policy on releasing such information
varies from one school system to another, it was not possible to collect such

information on every class within the sample.

The racial composition of the classrooms within the experimental group
varied from classes composed of all Negro children to two first grade classes
split about equaliy between Negro and Caucasian. The middle-class comparison
kindergartens and first grades were composed of almost all Caucasian children,
while the one curriculum comparison kindergarten and first grade were composed
of é.lmost all Negro children. There were & few classes in whic . one or two
children were of Chinese or Mexican parentage, but none of the classes con-

tained a significant percentage of these groups.

Bach teacher was requested to obtein information on her pupils on such
items as child!s birthdate, whom the child lives with, age and sex of siblings,

any recorded test scores, and the child®s previous school experience.

3. Public Schools of the District of Columbia, Elementary Mathematics
Curriculum. Washington, D. C., 1960.

k. For a copy of the background information form, see Appendix B, page 93.




TABLE 1

S WITH WHOM THE CHILD LIVES

Kindergarten First Grade

E c E C

Mother only 54 2 52 2

Father only 1 0 2 0

‘"’L Both Parents 107 21 102 22
Other (e.g., grandmother) 1 0 12 0

Total No. of Pupils 163 23 168 2k

Total No. of Classes 5 1 6 1

It should be noted in reading Table 1 that data were available on only
one of the three comparison classes at the kindergarten and one at the first
grade levels. These are both socio-economic comparison classes. For the
experimental group, this table is based on five of seven kindergarten classes

and six of eight first grade classes.

What is immediately apparent in scanning this table is the difference
between the experiﬁental and comparison groups in the percentage of children
living in intact family groups, i.e., with both parents. When these figures

! are converted to percent, 66% of the kindergarten and 61% of the first grade
' experimental children were, at the time of this study, living with both
parents while 91% of the kindergarten and 92% of the first grade comparison

class pupils were living with both parents.

A typical index of socio-economic status utilizes the occupation and

education of the father. Information on education of parents was not avail-
able to the teachers; only the coding of information on occupation was

possible. From the descriptions, fathers?! or guardians! jobs were classified

t}-"f ( into categories of unskilled, semi-skilled, skilled, or professional work.
: In those instances where the child lived with the mother only, a question on

;‘1lw' | whether the mother was receiving Aid to Needy Children was included.




TABLE 2

OCCUPATIONAL CLASSIFICATION OF FATHERS

i

Kindergarten First Grade

E C E c
Unskilled or semi-skilled 75.6% | 68.2% 80.0% | 62.5%
Skilled or professional 9.2% | 31.8% 5.1% | 37.5%
Father/Guardian Unemployed 7.0% | 0.0% - 6.4%| 0.0%
Mother Alone: Receiving ANC 8.2% | 0.0% 8.5%! 0.0%

Total No. of Pupils 159 22 1o 24

Total No. of Classes 5 1 6 1

The entries in the first two rcws of Table 2 show the occupational
classification of fathers of pupils fcr whom such information could be ob-
tained. The entries in the rows entitled "Father/Guardian Unemployed” and
"Mother Alone: Receiving ANC" were necessary to cover those families in
which the father was not present, or was currently unemployed, and no occu-

pation was given.

It cra be seen that a considerably higher percentage of fathers of the
comparison pupils fall into the "Skilled or Professional' category than do
fathers of experimental class pupils. It can also be observed that there
are no families in the comparison groups where the father was recorded as
being unemployed. In addition, although there were a small nuMber>of children
in the comparison classes living with mother only (see Table 1), none of these

families was recorded as receiving public welfare assistance.

Of the six first grade experimental czlasses for whom dsta were available
on kindergarten attendance (N = 151), 90.1% had attended kindergarten. For
the first grade comparison class (N = 2k), 100% of the children attended
kindergarten. A noteworthy observation on previous school expe:ience con-
cerns the number of children,in the experimental group who were repeating
first grade. In two of the six experimental classes, no children were
reported as repeating; in a third class, there was one chilq repeating first
grade. In the other three experimental first grades, however, there were,
respectively, five, seven, and ten children repeating first grade. In the

one comparison first grade class, one child was repeating.

6




v PUPIL TESTING PROGRAM

A. Individual Tests

Tndividual tests were developed to minimize whatever differential might
already exist between the disadvantaged and more advantaged children in
skills related to test-taking. The tests that were devised contained
manipulable materials in almost every item. The childrents responses-were, -
thus, made to concrete objects rather than to printed materials where poss-
ible. The verbal directions given by the tester were kept to simple state-

ments, and the few verbal responses expected of the children were brief.

These individual tests were administered in October, January, and May.
They were introduced to each child as games, and an attempt at establishing
rapport with the child was made by the tester before beginning the assessments.

Tgble 3 presents the concepts measured at each of the three individual
testing sessions. The entry "X" in the table indicates that that concept
was tested in the particular inventory.

In the results section to follow this description of the testing, the
presentation of results will be in the order: Initial, Midyear, Final

Inventories with each assessment presented in the sequence given in Table 3.




TABLE 3
SCHEDULE OF ASSESSMENTS: INDIVIDUAL TESTS BY GRADE
Initial ’I Mid-Year Final
Assessments Made e
K 1st K 1st K 1st

Recognition

Objects X X

Photographs X X

Drawings X X
Vocabulary X X
Visual Memory

Objects X X X X

Pictures X X 2
Color Inventory |

Matching X X

Neming X X X X

Identifying X X X X
Geometric Shapes

Matching X X

Neming X X X X

Identifying X X X X .
Pairing X [ ‘
Equivalent Sets X X -
Counting

Buttons X X X X X

Members of a Set X X X X

Rote ' X X X X

Rote by Tens | X
Number Symbols

Identifying X X | X X X

Naming X

Marking X X l X X X
Place Value

Naming | X

Forming X
Ordinal Number X X
Ordering X X X X
Classifying X X X X

8
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The initial inventory was planned as an evaluation of readiness of the
children to learn mathematical concepts. This readiness is dependent upon
experience and development in many areas. If the child is to learn to
abstract and conceptualize from experience with concrete materials, it is
jmportant to ascertain whether he can recognize, by giving names to, the
concrete materials being used. Also, since color is an important classifi-
catory principle in the early school years, it is important to learn
whether the children can perceive and match the same hues, name the colors,
and identify an object whose only property differentiating it from the others

in the series is its color.

Two other facets of cognitive development were assessed. The first was
the ability of the child to meke a transition from recognition of a concrete
object to recognition of a photograph of it, and then to a line drawing of
that object. The second was one kind of mediating response: +visual memory.
The progression from concrete to conceptual thought, upon which mathematical
learning is based, requires the child to he able to form mental representa-
tions of objects he has previously seen but which are physically absent.

Therefore, the visual memory assessment was used.

Assessment of performance on tasks more directly mathematical in nature
included counting, recognition of numerals, ordinal number, and ordering

objects by size, as well as classifying them by shape and color.

Tt will be noted from inspection of Teble 3 that a nunber of the assess-
ments made in the initial testing were repeated or extended in the testing

sessions to ascertain growth through the school year.

B. Group Test

In eddition to the individual tésts, a group paper-and-pencil.test was
administered to the children at the end of the school year to measure pro-
ficiené& gained through the year in number, mathematical concepts, mathematics
vocabulary, and following directions. The assumption was that, although these
pupils could not have performed well in a group situation with a paper and
pencil instrument at the beginning of the school year, a reasonable estimate
of their performance level could be made under such circumstances at the end

of the year.

To ensure that all of the children understood what was expected suffi-
ciently to proceed with the test, each class was split into groups of about
eight children for its administration. Directions for each item were read
to the children by the teacher.




VI  RESULTS AND DISCUSSION: INITTAL INVENTORY

l. Recognition: Objects, Photographs, Drawings

In this assessment, the pupils?! ability to recognize objects commonly
used by teachers as curriculum materiaels in the primary grades was measured.
In addition to the concrete objects, re' ignition of photographs end line
drawings' of some of these objects war also tested. The ieasons for includ-,
'ing such a test are two-fold. First, "labeling" or naming of objects used
in teaching is a basic pre-requisite for the child t.. be able to learn. If
a child is severely experientially deprived, he may not know the names for
such items us crayons, clock, book, various animals, and fruit.5 In this
instance, the teacher will have to start teaching such labels before their
use in the teaching of concepts.or solving of problems based on them can be
started.

The second reason for including a recognition assessment is that a cer-
tain progress in development must occur for a child to be able to recognize
a representation of an object. In order to be able to handle printea(or
workbook materials, the child must recognize, for example, that a given set
of lines on a paper represents a truck, another set a ball, The childls
ability to make such a transition was measured by using photographs as an
intermediate point between the concrete object and a line drawing of it,
since the photograph provides many more details and, therefore, more per-
ceptual cues than does the drawing.

The procedure for the Object Récognition was to plage an object in front
of the child and ask him, "What is this?" If the child!s immediate response
was not correct, he was asked, "What else could it be?"; "Is it like something
else you know?"; and finally, "Do you know what it is used for?" Responses
other than an immediate correct response were coded in the following manner:

gives class rather than name (e.g., animal for cow)

‘gives function, but not correct name
Qualified

gives specifics or describes details, but not correct name
correct

'gives object within same class, but not correct name
gives incorrect name, then changes to correct name
No response, or I don't know

Incorrect response.

5. A list of the objects used is included in the compilation of tests,
Appendix C, page 97.
10
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TABLE 4

OBJECT RECOGNITION: Initial Inventory

Comparison Classes

Experimental Classes Socio-~ Curri-
Economic culum

Kindergarten

a b c a e £ g al ft gt
N of Pupils 19 15 Wl o7 28 25 o7 28 23 o7
Range: Correct| 14 | 17- | 1O- 17- | 18- | 17- | 15- 17- | 13- 19-

Responses 22 22 22 22 22 22 22 23 23 22
Mean 19.53|19.60]20.64 20.78]20.57|20.52|19.78 20.18120.87f 20.70
S. D. o.21| 1.50| 1.61] 1.37| 1.24f 1.27 1.89 | 1.73} 2.36] 1.15

Possible Correct = 23

TABLE 5

OBJECT RECOGNITION: Initial Inventory

Comparison Classes
Experimental Classes Socio- Curri-
First Grade Economic culum
A B c D E F G H A? G* H*
N of Pupils 35 |34 |25 |24 |25 28 |25 |19 31 2k 2ok
Range: Correct | 16- 18- 16-] 18- | 16- | 19- | 18- | 19- 18- | 19- 19-
Responses o3| 22| 23} 22| 22| 23| 22| 22 23 23 22
Mean 20.5121.o621.2h21.0021.1621.3921.2021.26 20.97|22.21 | 21.58
S. D. 1.4 0.9711.39 1.2 1.57} 0.8 1.10 0.78 | 1.23| 0.74 0.70

Possible Correct = 23

In Tables 4 and 5 sbove, the correct responses of the experimental and
compsrison groups on the Object Recognition test are presented. The findings
in these tables and in those to follow are given, first, as individual class

performance means. 'These tables will be followed by tables presenting dif-

ferences between the experimental and comparison group sample means.

Ins
individual experimental and comparison classes on this particular assessment.

The question raised about di sadvantaged children being sble to label objects
the

pection of Tables 4 and 5 above shows little difference between the

commonly used in primary curriculum materials seems to be answered in

affirmative.

11
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Tt should be made clear that this Object Recognition assessment tests
a very limited aspect of language. The fact that so many of the children
could give.names to these objects suggests that, at least on this particular
dimension of lenguage, the disadvantaged children were starting at about the

. same level as were the more privileged children (comparison classes A% and Gt

TABLE 6

DIFFERENCES BETWEEN SAMPLE MEANS
ON OBJECT RECOGNITION: Initial Inventory

Semple Means N t Significance
Socio- . Level '
Expez. econ. ngrlc.
Comp . TP .
20.310 20.700 | 185, 27 | -1.229 n.s.
Kindergarten | 20.310 | 20.491 185, 51 | -0.57T n.s.
20.491 | 20.700 51, 27 { -0.493 n.s.
21,073 21.580 | 215, 24 | -2.009 n.s.(.05)
First Grade | 21.073 | 21.511 215, 55 | -2.L4k0 n.s.(.02)
1,511 | 21.580 55, 24 | -1.078 n.s.

.
(

\

1

i
-
.
Y

v

In Table 6, above, means for the experimental and the two comparison
samples are given along with the significance levels of the values of t
for the Object Recognition assessment. The kindergarten findings support the
discussion of individual class means, i.e., that the disadvantaged kinder-

garten children are not significantly different from the comparison groups on

naming of objects.

Differences between the first grades as shown in Table 6 are found
although they do not reach the .01 level of confidence. We have accepted
as significant for this study only those findings that achieve the .01 level
of probability since these are newly-developed *-~ts and since our comparison
samples are small. The directisn of differencs: for the first grades indicates,
however, that the disadvantaged children do noi perform as well as do the
curriculum comparison children (p < .05)° or as well as the socilo-economically

more advantaged first graders (p < .02) on this test of language.

6. TFor an explanation of the t as a significance of difference test, see
Iindquist, E.F., Design and Analysis of Experiments in Psychology and
Education, Boston: Houghton Mifflin Co., 1933.

12




As the difference in frequeuncy of correct names given by the experi-
mentel and comperison classes was small,a more detailed look at the break-
down of both "qualified correct" and incorrect responses seems useful in
understanding qualitative differences in this verbal lebeling. Teble T
presents, in percentages, the correct, qualified correct, snd incorrect

responses on the Object Recognition assessment of two kxindergarten and two

OBJECT RECOGNITION:

TABLE T

class at each grade level, within the same metropoliten area.

Initial Inventory

Coding of Responses for Four Classes

first grade classes, one experimental and one socio-economic comparison

No Response
Correct Qualified or Incorrect
Responses Correct I Don't Know | Responses
E"ﬁefiggntal 85.6% 10.1% 2.4% T~ 1.9%
Kinder- _
garten | Comparison 8 6
N o ol b.7% 11.0% 0.7% 3.6%
F: — = — — —— — |
i tal
E"%eflggn al | g3.2% 9.9% 0.2% 1.7%
First _
Grade mﬁpirgm 90.6% 9.1% 0.0% 0.3%

As can be seen in the above table, there is little difference in the
The differences

between experimental and comparison classes on "Correct Responses' was
discussed in reference to Table 6.

percent of Qualified Correct responses given.

There is, however, a trend worth noting
in the columns headed "No Response" and "Incorrect Response". It appears
that more of the disadvantaged kindergerten children say they do not know
or give no response; whereas more of the higher socio-economic kindergartep
class hazard an answer and take the chance of being wrong, and more of them
do give incorrect responses. At first grade, all of the higher socio-
economic children gave some response, and very few of them incorrect ones.

Very few children in the disadvantaged first grade gave no response.

To take this analysis of responses to the Object Recognition assessment
one step further, Table 8 presents the frequency of each kind of response

coded "Qualified Correct" for the seme four classrooms whose responses Wer :
given in Table T.

13




OBJECT RECOGNITION:

TABLE 8

Initial Inventory

CODING OF QUALIFIED CORRECT RESPONSES FOR FOUR CLASSROOMS

Class Name,{Function,|Describes|Names Object|Incorrect
Not Object |Not Neme |Details, {within Same |Name, Changes
Neme ' No Name |Class to Correct
Kinder- Experimental 3 7 0 39 9
garten | D =2D -
. Comparison 0 12 0 23 23
N = 2k ~ R
Pipst |EXperimental 0 15 0 31 11
N=25 '
Grade I arison 5 B 0 19 o1
N =23

Name, Changes to Correct".

string‘in texture or thickness.

1

Differences between the classes are clear in the last two columns of
TableVB, with more of the~experimegtal then comparison children giving re-
sponses coded "Names Object within Same Class”, and more of the comparison

kindergarten énd first grade children giving responses coded as "Incorrect

An example of i.e column labeled "Names Object within Same Class" is
the reply of "rope" when the child is shown a ball of string. The pattern
of these classes suggests that these disadvantaged children have classifi-
catory principles, but perhaps they do not have exﬁerience with & variety
of objects within the class; therefore, they respond with the name of a
similar object within the same class which is familiar to them. Another
possible explanation is that they have not been made aware of more detailed
discrimiﬁating attributes, for example, the differences between rope and

e

l |




The last column, labeled "Incorrect Name, Changes to Correct," shows
that there is a much greater frequency of this change in the comparison
classes than in the experimental classes. A possible explanation for these
findings is that a given stimulus brings forth a series of associations for
the more advantaged children. When shown & toy dog, for example, they may
think of wolf and fox, as well as dog, because they have seen them at a 700
or sf ctures of them in books. After trying out one response and being
asked n.aut else the stlmulus deect could be, they then have other responses
to offer. In the selection of objects for the testing, care was taken to
ensure that confusion in labels would not be induced by the appearance of

the model used in the testing situation.

The procedure for administering the Photograph and Drawing portions of
the recognition assessment was the same as that used for the Object Recogni-
tion, the only difference being that the stimulus object was a photograph or

a card with a line drawing on it instead of the concrete object.

As stated at the beginning of this section, it was expected that the
disadvantaged puplls would have greater difficulty in recognizing represen-
tations of objects than they would have in recognizing the concrete objects.
The results, as presented in Tables 9 through 12, do not, however, support
this prediction. Except for class "g" in the klndergarten (Table 11) and
class "B" in first grade, {Tables 10and 12) the range is restrlcted, with
most of the children belng able to respond correctly to all or most of the
items, and it is only one child in class "B" who had all responses 1ncorrect.
The next lower limits in class "B" are seven for Photograph and six for .
Drawing Recognltlon as reflected in the means which are only sllghtly lower
+han the other classes. There is only one child in kindergerten "a" who
gave no correct responses to the Drawing Recognition (Table 11); the next

lowest number of correct responses is five for each of two children in this

class.

15




TABLE 9

PHOTOGRAPH RECOGNITION: Initial Inventory

>—

Comparison Classes

Experimental Classes Socio- Curri-

Kindergarten Economic | culum
a b c a e f g at f! g!

N of Pupils 17 15 Ll 27 28 25 27 28 23 27

Range: Correct|, ,n|g8.10| 7-10| 8-10| 8-10| 8-10 | 7-10 §8-10 7-10 | 8-10

Responses
Mean 8.8419.53| 9.1k | 9.4k | 9.75| 9.4k |8.78 [9.29]9.39] 9.56
S. D. 0.59| 0.62| 0.76| 0.57| 0.57 | 0.57 {0.96 }0.59|0.92| 0.57

Possible Correct = 10

TABLE 10

PHOTOGRAPH RECOGNITION: Initial Inventory

Comparison Classes

Experimental Classes Socio- Curri-
First Grade Economic culum
A | B C D | E F G | H Al G? H!
N of Pupils 35 34| 25| 2| 25| 28] 25 | 19 31 ok oL
Raﬁf:;oggzze°t 8-10|0-10 7-10|9-10| 8-10{8-10{ 9-10{ 9-10 }8-10 8-10 | 9-10
Mean 9.20|8.949.40/9.88/9.68|9.61|9.44|9.68 }9.48| 9.50 | 9.67
S. D. 0.67|1.66{0.75{0.33}0.55|0.56]|0.5010.46 |0.67]0.58 | 0.4

Possible Correct = 10

It was expected that the pupils would perform better on the Photograph
Recognition than on the Drawing Recognition assessment because of the addi-
tional visual cues provided in a photograph which are lacking in a line
drawing. This prediction does not appear to be supported if a comparison
is made of the class means shown in Table 11 and 12, following, with those
in Tables 9 and10 gbove. It should be noted in reading the means that there
were ten items in the Photograph Recognition and only szven items in the

Drawing Recognition.

16
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TABLE 11
DRAWING RECOGNITION: Initial Inventory
'Comparison Classes R
- Experimental Classes Socio- Curri- Sy
¢ Kindergarten Economic | culum
a | b |c | a e |T | & at | £ g'
j N of Pupils 19 15 Ll 27 28 25 27 28 23 27
- Range: Correct| _ - _ . - _ _ - _ _
. Re sponses o-7) 6-7] 4T} 5-T7 6-71 6-7| 5-T 5-7 | 5-T 6-7
& | | Mean 5791 6.60 | 6.25| 6.59 | 6.86 | 6.60 | 6.41 |6.32 |6.70) 6-63 |
S. D. .47 0.49 | 0.64 | 0.56 | 0.35] 0.49 | 0.56 |0.60 |0-55 0.48 R 5
s Possible Correct = T
E TABLE 12
E DRAWING RECOGNITION: Initial Inventory
>: ‘. Comparison Classes
g Experimental Classes Socio- Curri-
< First Grade Economic | culum
; AlBlc|p}E|F |G |H At ] @ H!
3 N of Pupils 35133125 2k] 25 281 25| 19 31 2l 24
Range: Correct

. Responses 6-7| 0-7| 5-T{ 6-7| 5-T 6-71 6-7| 6-7 ] 5-1| 6-T 6-7
| | ean 5.506.26|6.18|6.92| 6.56| 6.71| 6.56| 6.8k |6.77 | €.TL] 6.63

) S. D. 0.4911.2010.57 0.28]0.57|0.45]0.50 0.36 10.49 0.45 0.48

S ‘ Possible Correct = T

Although there is'slightly more variability withir the experimental

classes, the differences between means are small and are not statistically

significant as can be seen in the following tables, Tables 13 and 1k,

e et et e APt P e e =




DIFFERENCES BETWEEN SAMPLE MEANS

TABLE 13

ON PHOTOGRAPH RECOGNITION: Initial Inventory
Semple Means N t Significance
Socio- Curric Level
Exper. Econ. Co )
Comp. P
9.265 9.560 185, 27 | -2.062 n.s.(.05)
Kindergarten | 9.265 | 9.335 185, 51 | -0.617 n.s.
9.335 9.560 51, 27 | -1.359 n.s.
9.1438 9.670 | 215, 2k | -L.2k2 n.s.
First Grade 9.438 9.1489 215, 55 | -0.395 n.s.
9.489 9.670 55, 2k | -L1.23h n.s.
TABLE 14
DIFFERENCES BETWEEN SAMPLE MEANS
ON DRAWING RECOGNITIOK: Initial Inventory
Sample Means N t Significance
Socio- . Level
Exper. Econ. Cuczrlc.
Comp. mp-
6. hllt 6.630 185, 27 | -1.108 n.s.
Kindergarten | 6.4t | 6.491 185, 51| -O. L6l n.s.
6.491 6.630 51, 27 | -1.053 n.S.
6.562 6.630 | 215, 24 | -0.47h n.s.
First Grade 6.562 | 6.Thk 215, 55 | -1.862 . S.
607!'1""' 60630 55) 2""’ -00965 NeSe

What these results on Photograph and, especially,. Drawing Recognition
suggest is that children from disadvantaged backgrourds should be able to

handle, at least on the dimension of recognition, representation of objects

as presented in such workbook meterials as SsG offers. These results fur-

ther suggest that the experimental childrer are not starting at a serious

disadvantage on recognition.

18
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2., Visual Memory

Tn the development of cognitive processes, the progression appears to
be from relisnce on perceptuel cues in the early childhood years to greater
conceptualizetion by edolescence. The process by which this development is
thought to occur is through some central medisting responses. Thet 1is, the
child begins to form mental representations of objects -- symbols which stand
for concrete objects or everis, and he is gradually able to manipulate these
in thought. Mathematics learning relies on conceptual thought, although the
teaching of SMSG in the early school years uses perceptuel cues as the basis

from which to abstract.

Visual memory is considered one of the possible mediating resl;onsés
between perception of concrete objects and thinking more abstractly. To
measure visual memory in this study, & set of familiar objects (e.g., toy
car, pencil, clock) was placed in & row in front of the child.7 The child
was instructed to look carefully at each of them. After a short period,
the child was told, "I sm going to take one of these away (experimenter
pointed to each object separately) while you have your eyes closed."” A
specified object was removed, and the pupil was asked to open his eyes and
tell the experiménter whet hed been removed. The child was asked three
specified questions to obtain a measure of recall of the object. If he could
not remember the object removed, he was shown a new set of objects, one of
whose members was the removed object. This allowed for & measure of

recognition of the object when the child saw it in a new context.

Teble 15 shows the means and standard deviations of the first recall
responses for the kindergarten classes oqa the Visual Memory assessment, and

Table 16 presents the sume statistics for the first grade classes.

7. See Appendix C, page 105, for instructions and a list of the objects used.
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TABIE 15

VISUAL MEMORY-OBJECTS: Initial Inventory
First Recall Responses e

Comparison Classes

; Experimental Classes Socio- Curri-
§ Kindergarten Economic | culum
5\ a b c d e f g al f? g!
3 N of Pupils 19 15 L 27 28 25 27 28 23 27
4 Range: Correct .

. - Responses 0-5| 1-4| 0-5| 0-5| 0-5| 0-3| O-4} O-&} 05} 1-5
= o Mean 2.2 | 2.80] 2.95 | 2.85| 2.75| 2.28]| 2.19 | 2.21 |2.61 | 3.78
3 S. D. 1.73 | 1.05] 1.09{ 1.21} 1.33] 0.78] 1.31 | 1.11 |1.52| 0.9
‘SR Possible Correct = 5

E TABIE 16

k. VISUAL MEMORY-OBJECTS: Initial Inventory

au P First Recall Responses 7

Comparison Classes

Experimental Classes Socio- Curri-
First Grade . Economic | culum -
L 4 ) A lslc o | lF e {H Jav}G | H R
N N of Pupils 35 | 3k |25 |24 | 25| 28 {25 19 | 31 | 24 | 2k e
- Raﬁf:;oiz:e“ 0-5| 0-5| 0-5| 1-4| 1-5| 1-5| 0-5| 2-5| 1-4| 15| 1-5
Mean 2.9713.12|3.16|2.54|3.72| 3.25] 3.0k 3.741 2.682.92] 3.79
S. D. 1.48]1.53]1.16|1.08|{1.08]{0.87}1.25 0.96f0.89|1.04| 1.15

Possible Correct = 5

It can be seen from Tables 15 and 16 and from Table 17, which follows,

that, on the basis of first recall responses, the experimental classes per-

Skt g e e L S o RN Dl R L O Sl

form better than do the socio-economic comparison classes. This difference
is directional for both the kindergartens and first grades although the
difference reaches the .05 1level in the first grades (Table 17).

v -, Fagas s,
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The significantly higher performance of the curriculum comparison
kindergarten and, to a lesser extent of the first grade, over both the
experimental and the socio-economic comparison samples is difficult to

explain without more information on the earlier experiences of these

A

children.
TABLE 17
DIFFERENCES BETWEEN SAMPLE MEANS
ON VISUAL MEMORY-OBJECTS: Initial Inventory
Sample Means N % Significance
Socio- Curric. Level
Exper. Econ. Comp «
Comp.
2.637 3.780 185, 27 | -4.T25 .00 -
Kindergarten 2.637 2.390 185, 51 1.278 n.s.
2.390 3.780 51, 27 | -4.857 .001
3.168 3,790 | 215, 24 | «2.299 n.s.(.05)
First Grade 3.168 | 2.785 215, 55 | 2.094 n.s.(.05)
2.785 3.790 55, 2k | -3.999 .001

Future enalysis of the second and third recell responses and of the
recognition responses, as well as the relationship of Visual Memory perfor-
mance to other performance measures may yield more meaning about the impor-
tance of this mediating response to learning. It can be stated, on the basis

of this first-order analysis, however, that the experimental children do not

show a disadvantage when compared to the higher socio-economic classes on

this measure of visual memory.

3, Color Inventory

As stated in the introduction to the Initial Inventory, color is an
important classificatory principle in the early school years. It was recog-
nized, however, that different sbilities are involved in matching colors

from those required for naming colors. Being able to match two objects of

the same hue is a task dependent upon perceptual development, whereas giving

21
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the color name to en object is more dependent upon the child®s experience in
having a particular word (e.g., red) consistently attached to a particular

hue. Identifying an object, when given its color name, demands yet another

-

level of development. Thus, the Color Inventory included three separate
tasks: matching, naming, and identifying.
The materials used for the three sections of the Color Inventory8 were

card.s(3-é-x3 5

in the center of the card. The ability to match colors was measured by

5 in size) with a circular region of color (2 L" i1 aiameter)

having a set of color cards (yellow, blue, brown, green, orange, and red)
arranged in a specified order in front of the experimenier and an eguivalent
set, but with a black card added, arranged in a different, but also specified
order in front of the pupil. The evperimenter touched a card, without naming
it, and said, "Look at the color card I am touching. Now look at all of your
color cards. Do you have one just like it?" This was repeated for each
color in the experimenter’s set. If the child did not spontaneously touch
his matching color card after these initial directions, he was instructed to
put his finger on the color card in his set which was the same as the one

the experimenter was touching.

When matching was completed, the experimenter removed her set of cards.
To test color naming, she said, "Can you tell me the names of the colors?

What color is this?", pointing to one of the pupilts colox cards.

Identifying colors was tested by asking the child, "Would you. give me

the red card?" This procedure was used for all colors except olack,

Table 18 shows the results for the kindergerten classes on all three
parts of the Color Inventory. On the matchirg of colors, there is little
difference between the experimental and the socio-ecoromic comparison classes
on either means or standard deviations. It might be noted, however, that
there are no comparison classes in which children matched fewer than two
colors while there are three experimental classes (v s C» g) in which at
least one child could match none of the colors or only . of them. On the
other hand, there is one experimental cZ‘Lass (e) in wh. . 2ll of the children
matched all six colors, and in one curriculum comperison class (g?), almost
all of the children matched all six colors correctly. These findings suggest

a greater heterogeneity within the experimental classes as well as between

then.

8. TFor instructions, see Appendix C, page 108.
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TABLE 18

CCLOR INVENTORY: Initial Inventory

Comparison Classes

Socio- Curri-
Kindergarten Economic |culum
8 b e a e f g at ! g!
N 19| 15 | uh |2k [ 28] 25|27 |28 |23 | 21
MATCHING Range | 4-6| 1-6] 1-6] 3-6{alld| 2-6| 0-6 || 4-6 2-6 5-6

Possible Mean |5.79|5.53|5.02]5.52{6.00|5.40|5.19 5.61 |5.43 | 5.96
Correct=6 s.D. |0.52{1.31{1.22{0.74|0.00|1.02{1.33 }|0.67 {1.01 } 0.19

Range | 0-7| 0-7| O-T| 1-T{ 1-7
Mean | L4.47|%.73!5.0915.41|%.7915.36{3.93 |6.€4 {5.7h | 5.0
1.98 | 1.8k

NAMING

Possible
Correct=T7 S.D. |2.52|2.89|2.0u{2.04|2.02}1.79]|2.9%4 [0.67

EDENTLRLLNG gl T P 85| 4.16] 4.8 61 |L.61 | k.1
Possible Mean |3.74|%4.53{3.84{4.85}4.164.80{3.33 |5 . .19

Correct=6 s.D. |2.59|2.2312.13|1.56/|1.85|1.60}2.60 }0.77 [2.08 | 1.96

Tn the Naming section, as in Matching, more variability can be cbserved
within the experimental classes. In addition, the means of the disadvantaged,
experimental pupils on this measure are noticeably lower than are the means of

the higher socio-economic comparison classes. This suggests that, aithough

there is li%tle difference belween the disadvantaged and more advantaged
groups on the perceptual skills involved in matching colors, the knowledge
of color names, more dependent upon the experiences in pre-school years,

is not as well established for many of tThe disadvanteged children.

Tre identification of an object by being told orly its colcr is no
rore difficult than is the task of naming the cclors; as can be observed
by comparing the means ca the Naming and Iderntifying secticns in Table 18.
It should be noted, in comparing the meens on Naming and Identifying, thkat
there were seven possible correct responses in the Naming section and six

possible correct in the Identifying section.
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DIFFERENCES BLTWEEN SAMPLE MEANS

TABLE 19

ON COLOR INVENTORY:

Initial Inventory

Semple Means N t Significance
Socio- .
Kindergarten | Exper. Econ. ng;lc'
r Corp. o)
5.438 5.960 185, 27 | -2.617 Nox}
MATCHING 5.438 5.529 185, 51 | -C.580 n.s.
5.529 5.960 51,185 | -2.646 0L
h. 866 5.040 | 185, 27 | -0.385 ‘n.s. |
NAMING 4,866 | 6.234 . 185, 51 | -b.157" .00L
6.234 5.040 51, 27 | 3.210 .01
4,140 4,190 | 185, 27| ~0.117 n.s.
IDENTIFYING | L.340 5.159 185, 51| =3.266 oL
£.159 4.190 51, 27 | 2.445 n.s.(.02)

Table 19, above, presents the sample means on the three parts of the
Color Inventory for the kindergarten groups.

comparison groups on Matching tut is significantly poorer (.0l) in per-

cantly poorer (.02)

The foilowing two tables, Tables 20 and 21, present results for the

the Color Iaventory.

on Identifying.

2k

These results confirm, statis-
tically, the trends seen in the means by class shown in Table 18,

interesting to note that the curriculum comparison kindergarten performs (<.0l)

significantly better than either the experimental or the socio-economic

formance than the higher socio-economic group on Naming and nearly signifi-

first grade classes comparable to those presented for the kindergarten on

It is
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TABLE 20

COLOR INVENTORY: Initial Inventory

B Comparison Classes
Experimental Socin- Curri-
Eccoromic culum
First Grade At el le |7 le |m | a | o !
N 35 | 34 | 25| 24 | 25} 28 | 25 {1 1Y 31 ok 24
MATCHING Range | 0-6] 0-6| 4-6] 4-6|all6) 5-6| k-6 46| 5-6|all6]| &all6
Possible | Meen |k.9115.56|5.80]5.79]6.00|5.96|5.52|5-T9 ) 5-97 6.00| 6.00
Correct=6 g.D. {1.54l1.12]0.49] 0.5C{0.00[0.19{0.85}0.52 || 0.18 | 0.0C| 0.00
NAMING Range | 0-T! 1-7| 0-7| 0-T} 4-7{ 0-T} O-T| 5-T) -T| 5-T 6-7
Possible Mean |5.666.6816.16]5.6316.56]5.82]6.00{6.53 | 6.90{ 6 92} 6.96
Correct=7 8.D. |2.60[{1.13}1.64}1.87/0.80|2.4911.47/0.62 | 0.53| C.4C} 0.20
TDENTIFYING | Range | 0-6| 0-6] 1-6] 0-6| 0-6] 0-6] 1-6| k-6} 5-6| all6; ali
Possible Mean |L4.9115.65|5.04 4.79|5.64}5.50{5.04{5.58 | 5.97 6.00) 6.00
Correct=6 8.D. |2.26]1.16]1.56] 2.02]1.23|1.50]|1.43{0.82 ) 0.18| 0.00! 0.00
TABLE 21
DIFFERENCES BETWEEN SAMPLE MEANS
ON COLOR INVENTORY: Initial Inventory
Semple Means N t Significance
Socio- Curric Level
First Grade Exper. Econ. '
Comp. Comp.
5.627 6.000 215, 24 | -1.946 NeS.
MATCHING 5.627 | 5.983 215, 55 | -2.805 .01
5.983 6.000 55, 2k | -0.579 n.s.
6.118 6.960 | 215, 24 | -2.227 n.s.(.05)
NAMING 6.118 6.909 215, 55 | -3.143 .01
6.909 6.960 55, 24 | -0.491 n.s.
5.265 6.000 | 215, 24 | -2.197 n.s.(.05)
IDENTIFYING 5.265 | 5.983 215, 55 | -3.248 .CL
5.983 6.000 55, 24 | ~0.579 n.s.
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Kindergarten

~

As can be seen from Table 20, there are children even in the first
grade disadvantaged classes (A and B) who can match none of the six colors.
Thus, although the difference between the experimental and more advantaged
group on Matching was not significant at kindergarten (Table 19), this
ditference is significant at first grade (Table 21). The differences on
Neming and Identifying are significent for the first grades as they were
for the kindergartens. In fact, the differences would likely be greater if
this assessment had been longer or more difficult as can be seen by the

comparison classes in which all of the children were able to do all of the

tasks corrsctly.

k,  Number Concepts

Several facets of number ideas and skills were assessed in the Initial
Inventory. These included ~~.nting of objects, rote'éduﬁfing, recognition

of numerals, and writing numerals.9 These will be presented individqually.

a. Counting Objects

To measure the children's ability to count objects, a pile of buttons
was placed in front of the child. He was asked to place three buttons in a

box; then five, four, six, eight;iseven, and nine buttons.

TABLE 22

COUNTING BUTTONS: Initial Inventory

Comparison Classes

Experimental Classes Socio- Curri-
fconomic | culum

a b c d e f g at ! gt

N of Pupils 19 15 Ly 27 28 25 27 28 23 27

Range: Correct

Responses O-7 | 0T | 0-7 | O-T O-T | 0-6 | O-T 0-7 {O-T 0-T

Mean 2.68]2.20] 3.45| 3.52| 3.00| 2.24| 2.56 || 5.14 | 3.87| L4.uk

S. D. 2.39| 2.40| 2.51 | 2.60| 2.48] 1.66 | 2.60 || 2.18 | 2.47| 2.42

Possible Correct = T

9. - See Appendix (, pages 116

-122, for jnstructions on the number concept
assessments.,
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TABLE 23

COUNTING BUTTONS:

Initial Inventory

o e Y et PSR Y

e Y apdadde

Comparison Classes
Experimental Classes Socio- Carri-
First Grade Economic | culum

A B C D E F G H Al G? Ht

N of Pupils 35|30} 25| 24} 25| 28] 25| 19 31 oL o

Range: Correct - _ _

‘ Responses 0-7 {0-7 {0-7 {0-7 {0O-7 {0O-T ;O-7 |1-T 6-7 | 4-T 5-1
‘ Mean .ok k72| 5.52] 3.88]5.56| k.15 5.76|5.05 | 6.74 | 6.50] 6.79
S. D. 2.,54{2.6511.90|2.11{2.21|2.37{1.99 1.99] 0.4k j1.00] 0.50

Possible Correct =T

the disadventaged and more advantaeged children.

is much greater than for the comparison classes.

27

The results on the objéct counting task are presented in Table 22 for
the kindergarten classes and in Teble 23 for the first grades. The range of p
means of the experimental kindergarten classes is 2.20 to 3.52, while the

means of the two higher socio-economic classes are 3.87 and 5.14. These

findings reflect more clearly than do the findings on the assessments pre-

viously discussed the difference in experiences prior to kindergarten between

Although the first grade experimental classes’are able to do, correctly,
two more counting tasks than are the kindergarten children (first grade means
ranging from 3.88 to 5.76), the disadvantaged children at the beginning of
first grade are still not performing as well as the higher socio~-economic
classes (6.50 and 6.74). 1In addition, the variability within the experimental
first grades, as evidenced by the magnitude of the sigmas given in Table 23,




TABLE 24

DIFFERENCES BETWEEN SAMPLE MEANS
ON COUNTING BUTTONS: Initial Inventory

Samp;e %eans N t Significance
ocio- . Level
Exper. Econ. Cgrrlc.
Comp. omp .
2.918 4. 440 185, 27 | -3.022 .01
Kindergarten 2,918 4, 567 185, 51 | -k.31k4 .001
4. 567 4, ko 51, 27 0.225 n.s.
5.010 6.790 | 215, a2k | -3.732 .001
First Grade 5.010 | 6.635 215, 55 | -5.113 .001
6.635 6.790 55, 24 | -0.96k4 n.s.

Table 24 shows the results of the tests of significance between the
sample means for both the kindergarten and first grade groups on Counting
Buttons. It indicates clearly the differences between the disadvantaged
and the higher socio-economic comparison groups. The differences between
means for both the kindergarten and first grades are significant at the
.001 level of significance. It further indicates that the curriculum com-
parison group is more similar to the more advantaged group than it is to
the experimental group, a finding +hich has been evident, but not as clear

as on this counting assessment, on certain of the other assessment results.

b. Rote Counting

Rote cpupting was tested in order to learn whether the child-
ren had number nameé and whether they had any concept of counting. It was
not expected that there wouid be a positive correlation between rote

counting and understanding of number concepts.

| To test rote counting each child was asked, "Will you count
”J; for me?" If he did not respond, the experimenter said she would start and

that the child should go on.

28
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TABLE 25

ROTE COUNTING: Initial Inventory

Comparison Classes
= Experimental Classes Socio- Curri-
S Kindergarten Economic | culum

.- a b c a € f g at f gt
E N of Pupils 19 | 15 | 3| 271 | 28 | 25 | 27 28 | 23 27

Range: Correct 0-3| 0-2| o-k 0-8| 0-8{ 1-5| 0-8 0-8| 0-8 1-8

>Ry

- Responses

g Mean 0.95] 0.67 | 1.26| 2.00 | 2.81 | 2.72 | 2.30 [2.07 [2.39]| 2.00 |

\§; - S. D. O.9h 0.39 1.41} 2.51 1.8211.37|2.05 1.93 1.8 2.02 )
- Possible Correct = 8

Comparison Classes

g Experimental Classes Socio- Carri-
%?Lr_.4 First Grade Economic | culum
T . alslcloplel® e l|r | a |c | =
E N of Pupils 32133 3930|2521 |25 | 32| 2s| 28

k- Range: Correct | o al 5.8 0-8 o-4| 0-8] 0-8{ 0-5| 1-7f} 1-8| 1-8] 1-8
= Responses

A Mean 3.13|2.06) 2.74|1.23(2.33] 2.4 2. 08| 2.32] 5.00 | k.02| L.50
; s. D. 2.58|1.82] 2.01]1.05{1.47| 2.83) 1. u7| 1.5 ] 2.77 | 2.69| 2.51

-

Possible Correct = 8

In reading Table 25, it is necessary to understand the scoring of the
. . children's responses to the rote counting task. A zero was scored for
counting, without error, from zero to nine. If the child counted correctly
L between ten and nineteen, he was given a score of one. A two was scored for
counting correctly anywhere between twenty and twenty-nine. This system was
maintained for scoring through seventy-nine. A score of eight was given for

counting correctly from eighty through one hundred.

An examination of the means in Table 25 shows that the kindergarten
experimental classes vary widely in their performance on this task. It fur-
ther shows that there are experimental classes whose performance is vexry
similar to that of the comparison classes. By contrast to results presented
previously, the variability, as the sigmas show, is not greater for most of
the experimental classes. The range of scores for classes a, b, and c,

however, is restricted to the lower end of the scoring categories. No child
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in these classes could count to more than fifty, while in three of the other
four experimental classes (d,e,g) and in all of the comparison classes some

of the children were able to count to eighty without error.

By contrast, the first grade experimental clasées do not perform as well
as the comparison classes, as shown by the means in Table 25. There are
children in all but one of the firsﬁ grade experimental classes who can not
count beyond nine without error. The pattern of variability noted for the
kindergartens on Rote Counting is similar in the first grades, however, with

the comparison classes showing at least as largé sigmas as the experimental
classes.

TABLE 26

DIFFERENCES BETWEEN SAMPLE MEANS ON ROTE
COUNTING: Initial Inventory

Sample Means N .t Significance
Level
Socio~ Curric. |’ .
Exper.| Economic| Compe..
) Compe.

1.360 2,000 | 18k, 27| -1.73% Nes.
Kindergarten| 1.360 | 1.670 184, 51| -1.09% NeS.
1.670 2,000 51, 27| 0.698 NeS.

2.320 : 4.500 | 255, 28| -5.232 .00L
First Grade | 2.320 | 4.930 255, k9| -8.275 001 -
k,930 4 .500 59, 28| -0.688 NeSe

Table 26 shows the extent of the differences between the experimental and
comparison first grade samples. The disadvantaged first graders perform
significantly (p < .00l) 1less well on this rote counting task than either
comparison group although the disadvantaged kindergarten children perférﬁ
statistically no differently from their comparison groups. These findings
suggest the frequently noted observation of increasing discrepancy in per-
formance between disadvantaged and more advantaged children as they progress
from grade to grade. ;
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¢. Recognition of Number Symbols
To test whether a child could associate a written number with its spoken

name, the child was shown a sealed envelope containing a specified nunmber of
counting discs with the appropriate numeral written on the front of the enve-
lope. A practice task was included in order to instruct the child on the
nature of the task. He was told that the envelope the experimenter showed

him had some buttons in it and that the "2" on the envelope told how many
buttons were inside. Five other envelopes were then spread out on the table,
and the child was asked to give the experimenter the envelope that had three
buttons inside, then one, and four. If the child was not successful with
these, this assessment was stopped. If he was eble to find the above numerals,

the assessment was continued with numerals through nine.

Table 27 presents the class means for the kindergaftens on the Recogﬁi-
tion of Number Symbols, and Teble 28 presents the results for the first grade

classes.
TABLE 27
NUMBER SYMBOLS-RECOGNITION: Initial Inventory
Comparison Classes
Experimental Classes Socio- Curri-
Kindergarten Economic | culum

a b c d e f g at £t g?

N of Pupils 19 15 bk 27 38 25 27 28 23 27

Range: Coxrect| o gl 54| 0-8] 0-8| 0-8| 0-8/ 0-8 | 0-8f 08| o0-8

Responses
Mean 1.07]0.93]3.16] 4.93 | 2.36| 2.76 3.56 | 5.50|5.09| 3.30
s. D. 2,84 1.57]2.61]2.90] 2.4} 2.29 2.60 | 2.49] 2.75 | 2.66

Possible Correct = 8

Although there are some children in all of the kindergarten classes,
both experimental and comparison, who can not recognize any of the numerals

presented, the class meens are again lower for the experimental than for the

two higher socio-economic classes, with the disadvantaged children recognizing
on the average, two to three numerals, and the more advantaged children recog-
nizing five. Although the variability within the experimental classes is no

greater than it is in the comparison classes at the beginning of kindergarten,

as indicated by the size of the standard deviations in Table 27, the varia-

bility is quite different at the beginning of first grade as can be seen in
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Table 28 below. In the first grade socio-economic comparison classes (A?! and
Gt) » all or most of the childrun are able to recognize all eight numerals

presenced as shown by the means and sigmas of these two classes. On the other
hand, the experimental class means range between %4T7and 6.89 with much larger

sigmas.
TABLE 28
NUMBER SYMBOLS-RECOGNITION: Initi~1 Inventory
Comparison Classes L
Experimental Classes Socio- Curri- )
First Grade Economic culum i
A B C D E F G H At Gt H?

N of Pupils 35 |34 | 5| 24| 25 28 25| 19 31 24 ol
Raage‘ Correct | gl o_8| 1-8| 1-8 0-8| 0-8| 0-8| 3-8 |a128| 5-8| 5-8 -

esponses ) R
Mean 4,51 4. 47[6.44|5.6715.96|5.46]6.04|6 .89 || 8.00 | 7.88] 7.63 ‘
S. D. 3.23}3.12{2.21|2.11{2.51|2.56{2.79{1.77 | 0.00 | 0.60{ 0.81L

Possible Correct = 8

&y
N

When the above data are grouped and examined as sample means, the dif-
ferences between the experimental and the comparison samples are clearly

significant. Table 29 presents these means as well as the t test values.

o

TABLE 29

W

DIFFERENCES BETWEEN SAMPLE MEANS ON R R
RECOGNITION OF NUMBER SYMBOLS: Initial Inventory R =

Sample Meens N T Significance A
Socio- . Level
Exper. Econ. Clézil ¢
Comp . .
2,947 3.300 | 185, 27 | =0.661 n.s. :
Kindergarten | 2.947 | 5.315 185, 51 | =5.T79L .00L RS
5.315 3.300 51, 27 | =3.190 .01
5.538 7.630 | 215, 24 | «3.713 .O0L
First Grade 5.538 7.948 215, 55 | ~6.496 . 001
7.948 7.630 55, 24 | =2.370 n.s.(.02)
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Tt can readily be seen that the experimental, disadvantaged kindergarten
group is not signifi cantly different from the curriculum comparison group in
performance on Recognition of Number Symbols, but the experimental first grade
group performs significantly less well. On the other hand, the experimental
children, at both kindergarten and first giade, perform significantly less well
than the socio-economic comparison pupils. These findings suggest the con-
tinuing, and probably increasing, lag in performance of children from disad-
vantaged areas by comparison to the initial and continuing higher performance
of more advantaged children. Interpretation of the findings on the curriculum
compariscn groups is more difficult without more information about the popula-

tion from which they are dxawn.

d. Marking Number Symbols

Included with the counting assessment (Counting Buttons) was
the request that the child write the numeral on a paper to tell how many but-
tons he had counted and placed in a box. As could be expected, this was not
a task which many children beginning kindergarten could accomplish., Table 30
presents the results for the kindergarten classes,and Table 31 presents the

results of the first graders' performance.

TABLE 30

NUMBER SYMBOLS-MARKING: Initial Inventory

jComparison Classes

Experimental Classes Socio- Curri-

Kindergarten Economic culum
a b c d e f g at £ gt

N of Pupils 19 15 Ly 27 28 | 25 27 28 | 23 27
R;’e‘f;;nggzre“ 0-5| 0-3| 0-7| 06| 0-6| 02| o2 | o-7f 0-7} o0-7
Mean o.47] 0.47] 0.84 | 1.33|0.75] 0.36 0.81 §1.18}21.17| 0.7k
S. D. 1.19 0.88] 1.49{1.83 | 1.55] 0.62 1.61 | 1.7511.95] 1.73

Possible Correct = T

33




TABLE 31 '
NUMBER SYMBOLS-MARKING: Initial Inventory

Comparison Classes

Experimental Classes Socio- Curri-
First Grade Econonic culum
AlBfc o |E |F|c | [a ] e gt
N of Pupils 3513k} 25| 2hj25 2812519 || 30| 24 2l
Range: Correct | 07| 01| 0-7| 0-5| 06| 0-7| 0-7| 0-7| 27| 37| 37
Mean 2.00{2.743.96|2.17|1.8%|3.04 2.04[2.79 | 5.58 | 6.08| 5.50
S. D. 2.26[2.92/2.09|1.55|1.9L|2.65/1.99]2.17{| 1.43| 1.35| 1.19

Possible Correct = T

There is a very slight difference in the kindergarten children's perfor-
mance on the marking number symbol task favoring the socio-economic comparison
classes, with the mean of only one experimental class (d) being over one. The
first grade experimental classes, however, are considerably more discrepant
from their comparison classes with means of two and three out of a possible

seven compared to five and six in the comparison classes (A! and Gt).

Table 32 shows that these differences are not significant at the beginning
of kindergarten, but at the beginning of the first grade, the performance of

both comparison samples is significantly better than that of the experimental
sample.

TABLE 32

DIFFERENCES BETWEEN SAMPLE MEANS
ON MARKING NUMBER SYMBOLS: Initial Inventory

Sample Means

N t Significance
Socio- Curri Level
Exper. Econ. Czrlc.
Comp. TP .
0.761 0.,7h0 | 185, 27 | 0.068 n.s.
Kindergarten { 0,761 | 1.175 185, 51 | -1.686 n.s.
1.175 0. Th40 51, 27 1.003 n.s.

2.555 5.500 | 215, 24 | -6.101 -00L
First Grade | 2.555 5.789 215, 55 | -9.846 .001
5.789 5.500 55, 2k 0.870 n.s.




VII RESULTS AND DISCUSSION; MIDYEAR TNVENTORY

The aim of the Jeanuary testing, henceforth referred to as the Midyear

Inventory, was to assess the pupils? progress in set and nunber ideas,

vocabulary related to methematics understanding,

and classification.

1

1. Vocabulary

Since one major objective of methematics instruction in the el

grades is growth in

effectively,

Certain mathematical concepts do not require technical vocabul

an assessment of vocabulary basic to such language

rely on understanding and facility in using more general language.

and principles of ordering

ementary
~hildrents ability to use tne language of mathematics
was made.

ary but do

The vocabulary assessment contained fifteen items and was administered

by having the child manipulate wooden blocks in specified ways to indicate his

understanding of such words and expressions as "on";

"gs many as", "outside".

A basic assumption underlying studies such as the one here reported is

that disadvantaged children,

geous to learning, can compensate for at least some of their earlie

tion. Therefore,

special

mathematics materials, should perform better by the mi

if given the materials and conditions advanta-
r depriva-
our prediction would be that these children, provided with
ddle of the

school year on tests of methematics-relevant material than they did at the

beginning of the school year,

TABLE 33

VOCABULARY: Midyear Inventory

by comparison with more advantaged children.

10

Comparison Classes
Experimental Classes -Socio- Curri-
Kindergarten Economic | culum
a c d e f g ft g!
N of Pupils 19 bl 27 28 25 27 23 27
Renge: Correct
Responses 3-11| T7-15| 9-15| 9-15 10-15 | 10-15 b-15 10-15
Mean 8.o1 | 12.451 | 13.07| 13.57| 13.60 13.26 12.83 1244
S. D. 2,53 | 1.67]| 1.54 1.761 1.47] 1.1k 2.43 1.10

Possible Correct = 15

10. See Appendix C , page 100,

materials used.

for instructions

3

and a description of the
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As can be seen from Table 33, four of the sixll experimental kinder-
garten classes tested have higher means on the Vocabulsry assessment than
the socio-economic comparison and the curriculum compsrison classes. The
mean of 12.41 for class ¢ is very close to that of the comparison classes.

It is only class a whose performance is clearly poorer.

TABLE 34

VOCABULARY: Midyear Inventory

Experimental Classes Cng::i::n
First Grade gzgigéic g&iii-
A B C D E F G H Gt Ht
N of Pupils 32 35 25 2k | 25 28 25 19 2l 2h

Range: Correct| 7-15| 5-15| 8-15| 9-15{13-15{ 8-15/11-15 11-15 12-15 T-15
Responses

Mean 12.59{12.20{12.96{13.50}1%.52[12.79|13.40|13.58 14.38 | 13.00

S. D. 2.18]| 2.20| 1.71{ 1.63] 0.75| 1.59f 1.17| 1.14 0.95 2.00

Possible Correct = 15

The findings for the first grades on the Vocabulary assessment look
quite different as can be seen in Table 3k . Only one experimental class
(E) performed better than the higher socio-economic comparison class. Four
of the experimental classes had higher means than the curriculum comparison
clase which suggests that these disadvantaged children are learning language

from a curriculum that stresses it.

The strength of the differences is less clear-cut when the means of the
various treatment groups are compared statistically. Table 35 presents
the mean for the entire experimental sample, and gives the value of t for
the difference between means of the experimental and the two compéfison sam-

ples, by grade level.

1i. It was not possible to test experimental class b or comparison class a!l.
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TABLE 35
DIFFERENCES BETWEEN SAMPLE MEANS
ON VOCABULARY ASSESSMENT: Midyear Inventory
Semple Means N t Significance
Socio- . Level
Exper. Econ. Cérrlc.
Cout omp .
p.
12.546 12. 440 170, 27 0.320 n.s.
Kindergarten -12.546 | 12.830 170, 23 | -0.720 n.s.
12.830 | 12.k4k0 23, 27 | 0.73k n.s.
13.108 13.000 213, 2k 0.282 Nn.s.
First Grade 13.108 | 14.380 213, 24| -3.496 .00L
14.380 | 13.000 o, 24 2.989 .01

As can be observed in this table, there are

no significant differences

R S LA S A . o

R

in performance at the kindergarten level between any two of the groups. At
first grade, however, the higher socio-economic group's performance is signi-
ficantly higher than both the experimental sample and the class being taught
8 non-SMSG curriculum, although no difference exists between the latter two
groups. One possible interpretation of these findings is that starting
special programs at kindergarten with disadvantaged children is more effective
than sterting at first grade if the desired criterion is performance at the

same level as more adventaged children. A crucial test of this would be the

performance of the present kindergarten classes a year hence when they have

been in the SMSG curriculum for two years, as compared with the present first

graders who started the program during first grade.

2, Geometric Shapes

Geometry is an area of mathematics introduced in the SMSG curriculum at
kindergarten. It is begun by making the children aware of the characteristics

of various shepes and familiarizing them with some of the vocabulary associated
with geometric shapes.

The Geometric Shapeseassessment was construcied in the same format as the
Color Inventcery sdministered in the Initial Inventory at the beginning of the
school year. The shapes used were circular, square, triangular, and rectangu-

lar regions which the child was to match, then name, and lastly, identify.

12. See Appendix C , page 111, for instructions and a description of the

materials used.
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GEOMETRIC SHAPES:

TABLE, 36

Midyear Inventory

~{ plpasmase
N '

Comparison Classes
Experimental Classes Socio- Curri-

Kindergarten Economic | culum

c a e f g iy g'

N of Pupils Lk 27 28 | 25 | 27 23 27

MATCHING Range 0-4 | 2-4} 0-4| alll |alll 2-14 allk
Possible Mean 3.80|3.89] 3.71| 4.00 h.OOA 3.87 4.CO
Correct=k S. D. 0.84| 0.k2] 1..03 1 0.00 | 0.00 0.45 0.00
NAMING Range -4 L1-4| o-4| 1-h| 1-k 0-4 0-3
Possible Mean 2.91| 3.56| 3.36 3.2!5 2.93 3.35 0.81
Correct=k S. D. 1.04{0.8311.32}0.95|0.98 1.05 1.02
IDENTIFYING | Range -4 LBt o-4| L1-bjf 1-4 0-k 1-4
Possible Mean 3.4813.63] 3.68{3.20}3.11 3.43 2.63
Correct=k | S. D. 0.94| 0.82] 1.04] 1.13]0.96 1.1k 1.25

TABLE 37
GEOMETRIC SHAPES: Midyear Inventoxy

- N Comparison
Experimental Ciasses fSocio-{ Curri-

First Grade Econ.{ culum

A B C D E ¥ G H G? Ht

Mo of Pupils| 32 | 351 25) 24} 25| 28| 25| 19 oL ol

MATCHING | Range 0-41 O-k| 2-U4}gllhialll| 2-4 O-U4alllf 3-4 | allk
Possible | Mean 3.78|3.056]3.92| 4.00| 4.00{3.75| 3.84| k.00 | 3.96 | %.00
Correct=#| S, D. 0.74/1.67]0.39|0.00] 0.00}0.57} 0.78]0.00 | 0.20 | 0.00
NAMING Range 0-4} O-Lj 0-4| 0-4f 1-4 O-4 O-3} 1-4{| 2-4 0-4
Possible Mean 1.91(1.37{2.60{3.00|3.60|2.00| 1.60|{2.37| 3.50 | 1.50
Correct=4| S. D. 1.07|1.1211.39(1.22]0.69}1.13}0.89] 0.74 || 0.65 | 1.29
IDFNTI- Range L-4f 1.4 1-4] 1-4} 2-4 O-4 1-4| O-4| O-k 1-4

NG
Pgiible Mean 3.06|2.7h13.28] 3.46|3.92{2.79[2.7€|3.05 | 3.63 | 2.95
Correct=k| S. D. 0.97{0.91 1.0l+kl.00 0.39{1.24{ 0.71{1.20 0.95 | 0.78
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Examination of Tables 36 and 37 shows that almost all of the children,
kindergarten as well as first graders, are able to metch geometric shapes.
It would appear that whatever deprivation these children have experienced, it
has not affected the particular perceptual skills involved in the matching
of shapes or colors. Differences are seen, however, in both the Neming and
Identifying portions of the assessment. It is interesting to note that in
the SMSG kindergartens, in both experimental disadvantaged and the higher

socio-economic class, the children perform well on Naming and Identifying by

TABLE 38

DIFFERENCES BETWEEN SAMPLE MEANS
ON GEOMETRIC SHAPES: Midyear Inventory

Sample Means XN ' t Significance
Socio- | mimic. ’ ' Level,  —- -
) . Exper. Bcon. Comp . ’
Kindergarten Comp.
3.868 k.000 | 151, 27 | -0.980 n.s.
MATCHING 3.868 | 3.870 151, 23 | =0.013 n.S.
3.870 4.000 23, 27 | -1.%1 |  n.s.
3.168 0.810 | 151, 27 | 10.795 .001
NAMING 3.168 | 3.350 151, 23 | -0.77h n.s.
‘ 3.350 0.810 23, 27 8. 483 .001
3.431 . 2.630 151, 27 3. 74T .001
IDENTIFYING 3.431 3.430 151, 23 0. 004 N.se.
| 3.430 2.630 23, 27 | 2.301 n.s.(.05)

First Grade

3.751 4.000 213, 2k | -1.354 n.se.
MATCHING 3.751 | 3.960 213, 24 |- -1.133 n.s.
3.960 4.000 ok, 2k | -0.964 n.s.
2.240 1.500 | 213, 24 | 3.112 .01
NAMING 2.240 3.500 213, 2k | -3.599 001
3. 500 1. 500 24, 24 | 6.640 .001
3.108 2,750 | 213, 2k | 1.T771 n.s.
IDENTIFYING | 3.108 | 3.630 213, 2k | -2.539 n.s.(.02)
3,630 2.750 oy, 24 |. 3.433 .001
39
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compaxison to the non-SMSG curriculum class. The first grade classes are
much more variable, the individual class’s performance probably dependent
upon whether a given teacher had yet dealt with the sections of the curri-
culum on geometry prior to this testing. What is apparent from the first
grade results is tha®, over-all, the disadvantaged children do not perform

as well as do the more » rantaged children on the latter two parts of this

assessment. As Table A ws, the kindergarten experimental children look
like the more advantage- _aridren osing the same curriculum; whereas the
first grade disadvantaged pupils perform significantly less well on both the
Neming (t==5.599, p < .001) and the Identifying (t=-2.539, p < .02) por-
tions of the Geometric Shapes assessment. The disadvantaged children are
clearly learning from the curriculum as can be seen by their significantly
higher performance than the non-SMSG group (t = 3.13.2, p < .0l) on Naming,
i.e., being able to name geometric shapes displayed. One interpretation
which can be made from these results is that starting a special program at

- ————

‘kindergarten, rather than at first grade, is critical in offsetting Giffer-

ences between disadvantaged and more sdvantaged children.

3. Pairing

The concept of sets may be considered to form a basis for number concepts.
As such, it forms one of the foundations of the SMSG elementary curriculum.
Some set comparison is introduced in kindergarten through the manipulation of

objects. In first grade, pairing of elements of sets is included in the pupil

materials. Thus, this Pairing assessment was ~iven only to the first grade
pupils within the sample, and was one of the few pencil-and-paper tasks used

in the individual testing.

A printed four-page booklet was used. On each page were two sets of
pictures of familiar objects or geometric shapes, the two sets separated by
a vertical line. The child was asked to pair the members of one set with
the members of the other set on the page by drawing a line between members

13

of the two sets.

13. See Appendix C, page 113, for instructions,
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TABLE 39
PATRING: Midyear Inventory
Comparison Classes
ol Experimental Classes Socio- Curri- S
First Grade Economic | culum Lomgrrmanal
als lcip !B |F |G |H _n_ Gt Ht .
N of Pupils 321 35| 25 oh | 25| 281 25 | 19 ol ol
Range: Correct | o)l o_y o-4f 3-4| 0-hf 0-4f O-4} 1-k 3-i 0-k
Responses .,
Mean 3.2813.11}3.52y3.79|3-44{3.29 2.96}2.26 3.83 1.75
s. L. 1.15{1.35{1.1% 0.41/1.30{1.06{1.71 1.48 0.37 1.83

Possible Correct = 4

- : The means and standard deviations by class, presented in Table 39, i, -

ormm - ot rvesma Sl .

again illustrate the Tariability OF beliomaue revel e ammewimental

p A T 14 -

classes. That these disadvantaged children are learning the material presen-
ted, even if not as rapidly as the higher socio-economic group (Gt), is indi-
cated by the discrepancy between their class means and that of the non-SMSG

class (H?).

Table L0 below shows the level of significance of differe .ween the

sample means on the Pairing assessment. It shows, statistically, what was
suggested by the previous table, i.e., that the disadvantaged experimental
classes perform significantly better than the non-SMSG class on

this dimension of set comparison. Tt further shows that the performance
level of the experimental pupils is somewhat lower than that of the higher
socio-economic class, but this difference does not achieve the level of

significance accepted for this study.

TABLE 40

DIFFERENCES BETWEEN SAMPLE MEANS
ON PAIRING: Midyear Inventory

b1

e m——————— o -

Semple Means N % Significance RN
Socio- | cippic. Level e :
Exper. co;;? . Comp. i
3.229 1.750 | 213, 24 | 5.200 . 001
First Grade | 3-229 | 3.830 213, 2k | -2.345 n.s.(.05)
3.830 1.750 ok, 24 | 5.345 .001
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k.,  Number Concepts

a. Equivalent Sets
In developing the idea of set comparison, the term equivalence is intro-
duced. The children, through pairing the members of two sets, learn that two

sets are equiva.ent if they have the same number of menbers.

To test the childen®s understanding of the concept of equivalence, a
series of six cards (6" X T") was used.lh Each card had either buttons glued
to it or had from four to nine pictures printed on it. Come of these cards
had the buttons or pictures placed in definite patternLs; others were randomly
located on the cards. The child!s task was to form a set equivalent to the
set presented on the card by placing the correct number of buttons on a sheet

of censtruction paper.

TN TES € P TN LD AN PR RWANS S e v dn e A add AT Mabe e Shes scdemn e Yo . . NEE I L L N P

TABLE 41

EQUIVALENT SETS: Midyear Inventory

Compaxrison Classes

Experimental Classes Socio- Cuxrri-

Kindergarten Economic | culum
a e a e f g £t g!
N of Pupils 19 Ll 27 28 25 27 23 27
Ragge‘ Correcv| 66| 0-6| 2-6| 06| 1-6| 0-6 0-6 0-6

esponses ]

Mean 2.95 | 3.64 | 4,89 421 | 3.72 | k1 b.43 3.56
S. D. 2.01 | 2,02 | 1.23}{ 1.88 | 1.54 | 1.39 1.93 1.99

Possible Correct = 6

1k, See Appendix C , page 115 for instructions,
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TABLE 42

EQUIVALENT SETS: Midyear Inventory

Comparison Classes
Experimental Classes Socio- Curri-
First Grade Economic culum
A B C D E F G H Gt Ht
N of Pupils 32|35 |2s|25|28]|2]| 19 2k -
fange: Correct | 3 gl o.6| 0-6| 2-6| 2-6| 0-6] 3-6] 3-6 -6 0-6
esponses
Mean 4.88|4.8215.36| 4.92{5.72| 4.75|5.40| 5.2L 5.67 5.42
S. D. 1.19|1.56{1.29 1.08{0.87{1.81{0.85 0.95[r 0.85 1l.22
Possible Correct = 6
. .. .TABIE L3

T P PR Y

DIFFERENCES BETWEEN SAMPLE MEANS
ON EqUIVAIENT SETS: Midyear Inventory

Sample Means N t Significance
Socio- Curric Level
Exper. Econ. o N
omp .
Comp.
3.989 3.560 170, 27 1.145 n.s.
Kindergarten | 3.989 L, 430 170, 23 | -1.105 n.s.
k. 430 3.560 23, 27 1.531 N.S.
5.10k4 5. 420 212, 24 | -1.1h47 n.s.
First Grade | 5.104 | 5.670 212, 24 | -2.111 n.s.(.05)
5. 670 5. 420 2L, 24 1.175 n.s.

The sbove three tables show the results for the Equivalent Set assess-
ment. On this test, at the middle of t:he school year, there are no signifi-
cant differences between the samples. 'The variability in performance of the
experimental classes is not noticea‘?']_.y greater than in the comparison classes 3

as was noted on meny of the assessments in the initial testing.

There were two perceptible strategies by which the children could achieve
a correct response on the Equivalent Set assessment. One strategy was copying

the pattern on the stimulus card presented; the other strategy was counting
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the buttons or pictures on the cards, and then counting out an equivalent
number of buttons. Since the means of the experimental and curriculum
comparison samples are not significantly different (Table 43 ), it may well
be that the two groups employed different strategies to arrive at

correct responses. It would be expected that children in the SMSG
curriculum would tend to use a copying strategy because of the develop-

ment of set comparison ideas, while children in a numeration-based curriculum
would be more likely to use a counting strategy. A further prediction, which
remains to be tested, is that children using set concepts to handle such
problems as equivalence have a better understanding of the idea of number

and of mathematics.

b. Counting Objects
Counting Buttons is an assessment made at the beginning of the school

year and repeated at midyear to ascertain growth in counting. On the Initial

Inventory, the scores of both the curriculum comparison and the socio-economic |

comparison samples were significantly higher (< .O0L) than the disadvantaged
experimental sample., This finding obtained for both the kindergarten and the

first grade samples.

The children®s performance on this assessment, repeated at midyear, looks
quite different as can be seen in the following three tables, particularly

Table 46, showing the sample means and t?'s.

TABLE 4k

COUNTING BUTTONS: Midyear Inventory

HﬁComparison Classes
Experimental Classes Socio- Curri-
¥indergarten ™eoonomic | culum
a c a e f g f? g*
N of Pupils 19 bk 27 28 25 7 23 27
Range: Correct
Responses 0-T 0-T -1 0-1 -1 -1 O-7 1-T
Mean 2.55 | k.55 | 5.56 | k.68 | k.72 | 4.63 5.65 4.96
S. D. 3.2 | 2.5 | 1.89 | 2.62 | 2.58 | 2.18 2.35 2.08

Possible Correct = T

LYy
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TABLE 15

COUNTING BUTTONS: Midyear Inventory

rw,v TR RIS TR L e ST T et BT S M IR R BT N e
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Comparison Classes
Experimental Classes Socio- Curri-
First Grade Economni.c culum
A B C D E F G H Gt Ht
N of Pupils 32| 35| 25| 2] 25 28 | 25§ 19 “ 2L 2L
Range: Correct . !

Responses 3-7| 0-7| 0-7{ 2-T|8llT}{ O-T7} O-T 6-T “ 2-T 6-7
Mean 6.75/6.54|6.24|6.04{ 7.00|6.21} 6.2k 6.95 6.67 6.92
S. D. 0.83|1.44{1.82|1.37] 0.00 1.78|1.77/0.22 1.07 0.28
Possible Correct = 7

TABLE 46
DIFFERENCES BETWEEN SAMPLE MEANS
ON COUNTING BUTTONS: Midyear Inventory
Sample Means N t Significance

Socio- Curric Level
Exper . Econ. *

Comp. Comp.
L. 591 4,960 170, 27 | -0.73T n.s.

Kindergerten | 4.591 5.650 170, 23 | -1.94k n.s.

5.650 4,960 23, 27 1.079 N.Se

6. 492 6.920 213, 24 | -1.538 n.s.

First Grade | 6.L492 6.6T70 213, 24 | -0.616 n.s.
6.670 6.920 oly, 2 | -1.08k4 n.s.

The performance of the disadvantagedchildren on this counting task is no

different from the other groups by the middle of the school year,

they had significantly lower scores at the begiming of the scho

The difference in sample meens between the Tnitial and Midyear inventories

although

ol year.

is 1,673 for the experimental kindergarten sample and 1. 482 for the experi-

mental first grade sample.
the difference between the sample means on t

For the socio-economic comparison kindergarten,
he Initial and Midyear testing

is 1.083, and .035 for the first grades. Comparable differences for the
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curriculum comparison classes are .529 for the kindergarten and .10 for the

first grade. These differences show clearly the progress made by the disad-

and middle of the school year.

There are two factors to be considered in interpreting these findings.
The first concerns the rate of improvement of the disadventaged pupils; the
second concerns the test itself. Since the experimental children were able
to improve their performance to the extent shown, there seems little question
either about their readiness to learn counting or about their ability to do so.
The fact that the gain was greater for the experimental kindergarten sample
than for the experimental first grade may be attributed to the kindergarten
children starting at a lower level of performance or may indicatz the greater

potential for change at the earlier sge.

The test itself must also be mentioned in in.erpreting the findings on
Counting Buttons. The observation that the socio-economic and curriculum
comparison classes showed little improvement in performance between Initial
and Midyear inventories can likely be attributed to the low ceiling on the
test. That is, with means of 6.635 for the socio-economic comparison first
grade and 6.7T90 for the curriculum comparison on the Initial Inventory out
of seven items, it is obvious that these children cuuld not go much higher
at midyear. That the kindergarten comparison classes could have had higher
N means on the Midyear Inventory, in terms of the possibility of seven correct Ny
(see Table Ll), strengthens the argument about the impressive change in perfor- S
S mance of the experimental pupils. ! :

4
!

c. Counting Mem‘r;érs of a Set

The task of counting members of a given set presented to a child should
be less difficult than that of counting out a set of objects from a larger
given set. Specifically, it was expected that a child could more easily count
the drawings on a card conteining a certain number of such drawings than he
could sort and count a requested number of buttons from a larger set of buttons.
The latter task requires that the child remember how many objects he has been
requested to count, while actually going through the operation. (

Out of the eight cards presented for the Counting Members of a Set assess-
ment, it can be seen from Table 47 that the class means for the kindergartens
are between five and six, except for class a whose mean is 4.21. The class

means for the first grades, as presented in Table 48, range between 6.26 and
8.00.
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TABLE 47

COUNTING MEMBERS OF A SET: Midyear Inventory

Comparison Classes

Experimental Classes Socio~ Curri-
Kindergarten Economic | culum
a c a e f g f! g'
N of Pupils 19 Lh 27 28 25 o7 23 27
Range: Correct | , 8l o8| 08| 0-8| 1-8| 0-8 0-8 0-8
Responses
Mean h.o1 | 5.07 | 6.51 | 5.86 | 5.72 | 6.15 5.70 6.52
S. D. 2,91 | 2.96 | 2.10 | 2.86 | 2.k | 2.07 2.80 2.22
Possible Correct = 8
TABIE 48

COUNTING MEMBERS OF A SET:

Midyear .nventory

Comparison Classes
Experimental Classes Socio- Curri-
First Grade Economic | culum
A B c D | E F G H Gt Ht
N of Pupils 3213 | 25| 2] 25| 28 |25 19 2k 2k
Range: Correct | , o 8| 0-8| 5-8|/2118] 1-8| 3-8! 5-8 4-8 0-8
Responses
Mean 7.03|6.26{6.96|7.38|8.00|6.75{7.08| 7.32 T.46 7.33
sS. D. 1.78|2.2212.05|0.95{0.00}1.74|1.49/0.98 1.15 1.70

Possible Correct = 8

At this point in the school year, there are no significant differences

between the performance of the experimental and comparison samples on counting
members of a set as demonstrated in Table'h9. Since this dimension of counting

was not tested at the beginning of the school year, it is not possible to note

any rate of change. It is, however, important to point out that the experi-

mental group is sble to perform as well on this task as the comparison groups

at midyear despite their poorer performsnce on other counting tasks on the

Initial Inventory.
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TABLE 49

DIFFERENCES BETWEEN SAMPLE MEANS ON
COUNTING MEMBERS OF A SET: Midyear Inventory

Sa?ple Means N t Significance }
Socio- rrio Level
Exper. Econ. N
Comp . Comp.. i -
5.584 6.520 | 170, 27 | -1.729 n.s. P
Kindergarten | 5.58% 5.700 170, 23 | -0.19% n.s. -
5.700 6.520 23, 27 | -1.131 n.s.
7. 0)4'3 7. 330 213, 21" "‘o. 788 NeS.
R 7.450 7.330 2k, 24 | 0.30k n.s.

d. Number Symbols-Recognition

Recognition of written numerals is another of the assessments made at
the beginning of the school year and exter® 1, for the first grades, on the
Midyear Inventory. On the Initial Inventory the numerals %pcluded for
identification were zero through nine. On the Midyear Inventory the iden-

tification of numerals included a sampling of numerals through nineteen.15

TABLE 50

NUMBER SYMBOLS - RECOGNITION: Midyear Inventory

[ Compaiison Classes
Experimental Classes Socio- Curri-
First Grade Economic culum
Als |lcl o e !lr |c|H at Ht
N of Pupils 321 35125 2k} 25| 281 25| 19 o U
- fapge: Sorvect | 2.8| 0-8] 2-8| 3-8| 4-8| 0-8| 2-8| 1-8 6-8 7-8
espouses .
Mean 6.8816.20|7.2417.54{7.12{6.95]6.84; 6.26 7.79 7.96
S. D. 1.83(2.67{1.77(1:19|1.34|2.06{1.91]1.89 C.50 0.20

Possible Correct = 8

15. See Appeniix C, page 119, for instructions,
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Ef i ' Of the eight possiblé correct responses, the means for the experimental
"; ’ first grade classes ranged from 6.20 to T7.54 as can be seen in Table 50.

y The mesns of the comparison classes are 7.79 and 7.96, respectively. The
i .i; differences are more apparent when the standard deviations are examined, with

the sigmas of the experimental classes considerably larger than are those of
the comparison classes.
TABLE 51 e

4 | DIFFERENCES LETWEEN SAMPLE MEANS ON
. NUMBER SYMBOLS-RECOGNIVION: Midyear Inventory

}: c Sample Means | t Significance
Y - i . _ 1
F Socio Curric. Leve
4 Exper. Econ. o
i mp «
P . Comp.
. 6. 86k 7.960 | 213, 2k | -2.696 .o
= First Grade | 6.864 T.790 w3y, 2 | =EllL n.s.(-05) ‘
T.T790 T.960 oh, 24 | -1.51k N.S.

The difference between the means of the experimental sample and the

.

':A curriculum comparison class is significant at the .0l level as Table 51

S :/‘:«’53\&3\/ R AT

5'.:4, shows. The difference betwe.n the experimental and socio~economic comparison

AE%

S
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~roup does not reach the accepted significance level. By contrast, on the

g
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Initial Inventory, the differences between the experimental sample and both

4

¢

comparison samples had been significant at the .00l level on Recognition

t

of Number Symbols. The experimencal first graders have gained from a

S
n
‘!r’a\’x’. 5. &

s

mean of 5.538 in September to 6.864 in January which suggests a good rate

ST

of improvement. On this Midyear Inventory, the performance of the com-

parison groups . .ght have been higher, as on other number concept results,

L YA A
" FOIY 7 3

had there been more items on the test. This liumitation on number of items
included within a given acsessient was reccgnized when the tests were
developed. The problen, however, was one of testing, even with a small
number of items, a wide variety of methematics-related abilities within &

feasible time period for administering individual tests.
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e. Number Symbols - Marking

Marking Nuwber Symbols, like Counting Buttons, is an assessment that was
given in the Initial Inventory and administered again to t: first grades in
the Midyear Inventory to measure change over the first haif of the school
year. It was not given to the kindergarten children at this time beceuse

writing numerals is not a skill stressed in the SMSG curriculum at the kinder-
garten level.

The results for the first grade classes are presented in Table 52. For
both comparison classes (G* and Ht) writing the numerals asked presented
little difficulty. In class GY, all of the children wrote correctly either
six or seven of the seven included in this assessment, while there were still

children in the expe.imental classes (4, B, G) who could write correctly none
of the number sywbols requested in this test.

. mv,ﬁl’ﬂm e ae TABLE 52, S PR M ekt W3 aarns e R AP RS e VA e
- NUMBER SYMBOLS-MARKING: Midyear Inventory

Comparison Classes
Experimental Classes Socio- Curri-

First Grade Economic | culum

A | B C |D|E | F G. | H G? H?

N of Pupils 3213 (2 ]2k |25 28|25} 19 | 2k 2k

e omret | 07 07| 3-7] 27| 17| 17 07| 27| 6e7 h-7

Mean 6.25|5.66(6.16/6.21|4.96| 6.04|5.88|5.95 6.96 6.71

S. D, 1.46]2.291.32|1.38]1.56[1.84]1.68[1.43 0.20 0.68

Possible Correct = 7

Teble 53 shows the differences between the sample means on Marking
Numbex: Symbols. Although the socio-economic comparison class mean is
significantly higher than the experimental samplets (% =-3.019, p < .01)
the differencs is not as great at this point in the school yea» as it was
at the time of administering the Initial Inventory (t = -9.846, p < .001),
The difference between the means of the experimental and curriculum com-
parison groups does rot reach the accepted level of significance although

the difference is in the direction of better performance of the curriculum
comparison class.

50
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TARLE 53

DIFFERENCES BETWEEN SAMPLE MEANS
ON NUMBER SYMBOLS - MARKING: Midyear Inventory

Semple Means N T Significance
Socio- Level
Exper.{ Econ. Curric.
Comp. Comp .
5.889 6.710 213, 24| -2.296 n.s.(.05)
First Grade | 5.889 | 6.960 213, 24| -3.019 .OL
6.960 5710 ok, 2k| 1.692 n.s.

Tn irnterpreting these findings, 1t is important to consider the amount

of improvement in performance of the disadvantaged children independent of

the comparison to the other two samples included in the study. The mean
number of numerals written correctly by the experimental first grade sample
on the Initial Inventory was 2.555; on the Midyear Tnventory 5.889. This is
a noteworthy improvement even allowing for this being a test-retest situation.
The test was not difficult enough to allow for testing the limits of the com-

parison groups. This limitation does not permit their progress to be fairly

demonstrated.

5. Ordering and Classifying

Children mist perceive objects about them and then begin both to dis-
criminate differences and generalize simiiar sttributes of these objects. This
is the process by which concepts are thought to develop]26 These basic concepts,

in turn, enable children to deal with the world and to develop more sophisti-

cated concepts.
As a measure of one kind of concept development, 6rdering a set of geo-
metric regions by size and classifying them on the basis of color and shape

were employed in the Midyear Inventoryl7 and again in the Final Inventory. The

16. Sigel, I. E., The attainment of Concepts, in Hoffman, M. L. and Hoffman,
Lois W., Review of Child Development Research, Vol. 1. New York:
Russell Sage Foundation, 1964%. pp. 209-248. -

17. See Appendix C, pages 126-128, for instructions and materials on Ordering

and Classifying.
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children were not required to verbalize similarities among the objects as is

the pattern in some tests of concept development; rather, they were requested

to select specified geometric shapes with certain attributes from & larger set

of such shapes.

The materials included four kinds of geometric regions: circle, square,

e
—“"‘“"ﬂ

triangle, rectangle. These were made of cardboard, each shape in four differ-

ent colors and in four different sizes. A specified set of various shapes,
colors, and sizes was spread out in front of the child, and he was asked to
find all the shapes that were, for example, triangles. This is a classifying 3
task.

of four triangles, each of a different size, in a line from the smallest to

An example of an ordering task is requesting the child to place a set

the lergest. A task which requires both ordering and classification is asking
the child to select the smallest circular shape from a set including larger

eircular regions as well as other shapes.

TABLE 54

ORDERINC: AND CLASSIFYING: Midyear Inventory

Comparison
Experimental Socio-Econ. | Curric.
N 167 - 23 25 -
Kindergarten Range 0-7 2-7 1-7 Pf
Mean k.77 k.01 k.52
S.D. 1.81 1.28 1.43
N 239 27 22
First Grade Range -7 pacd | 3-7
Mean 5.06 5.56 5.68
S.D. 1.56 1.62 1.11

Possible Correct = 7

The results presented in Table 54 show little difference between the
groups on a combined score for ordering and classifying at the middle of the
school year. It may be noted that the results in the above table are not
presented separately for each classroom in the experimental sample as they
have been in previous tables. Since there were only two ordering items,
two classifying items, and three which required both ordering and classifying,

these items were combined, across items and across classrooms, for ,presenta-

tion.
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Altnough there are no significant differences between the means of the
various samples, as can be seen in Tsble 55, below, the range of scores
(Table 54) is greatest for the experimental sample at first grade as well as at
kindergarten, a trend which has been observed in many of the results previously

presented.

TABLE 55

DIFFERENCES BETWEEN SAMPLE MEANS
ON ORDERING AND CLASSIFYING: Midyear Inventory

Sample Means N % Significance
Exper Socio-Econ. | Curric. Level
* Comp « Comp.
Kinder- |10 4,500 | 167, 25| 0.675 n.s.
garten | L4.770 4.910 167, 23| -0.357 n.S.
4,910 4.520 23, 25| -0.971 n.s.
5.060 5.680 | 239, 22| -1.815 n.s.
First 5.060 5.560 239, 27| -1.566 n.s.
Grade 5.560 5.680 | 27, 22| 0.289 n.s.

If the difference between means at kindergarten and at first grade is
thought of as a rate of development index, then the experimental sample is
progressing at a slower rate than either comparison class. For the experimental
sample the ebsolute difference between the kindergarten and ;‘irst grade mean is
.29, while for the socio-economic comparison class it is .65, and for the cur-
riculum comparison class, 1.16. To understand the more rapid rate of the cur-
riculum comparison class will require more information on the background of
these children and further analysis of the curriculum being taught.
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VIII RESULTS AND DISCUSSION: FINAL INVENTORY

To use a typical experimental paradigm, Qhe present study could be
diagramed as follows:

School Year Septenber January June
- SMSG Eﬁperimental Program——=
Treatment { (Disadvantaged and Socio-economic Comparison)
—-— Non-SMSG Curriculum ———
(CGurriculum Comparison) ]
E";i:::;‘em;f Pre-test Post-test
Effectsn (Initial Inventory) (Midyear Inventory) (Final Inventory)

The Initial Inventoxry was a pre-test in that its purpose was the
measurement of both readiness to learn mathematical concepts and of previous
learning. The Midyear Inventory was an assessment of progress, while the

Final Inventory may be viewed as a post-test of the year?s program effects.

The test format of the Final Inventory was the same as that of the pre-
vious inventories. Some of the assessments were repeated from the earlie-
tests, some modified to provide alternative forms, and others extended to
test developing skills or knowledge.

In presenting the results of the Final Inventory, comparisons will also-
be made to the children's performance on the tests administered earlier in the
school year. One further note concerning the Final Inventory concerns the
smaller number of classes for whom test findings are presented. One metro-
politan area was unable to administer the Final Inventory. Therefore, two
kindergarten and two first grade classes within the experimental sample and
one class at each grade level within the socio-economic comparison sample had
to be excluded. \

1. Visual Memory

8. Objects

The test of visual memory for objects' is a modified form of that given in
the Initial Inventory. The familiar objects used were the same as those em-
ployed originally. The composition of the sets of objects for each of the

items was changed, however, as was the object removed.
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TABLE 56

VISUAL MEMORY - OBJECTS:; Final Inventory

First Recall Responses

Comparison
Experimental Classes Socio- | Curric~
Kindergarten Econ, | wlum
c d e f & ‘Tt gt
N Wy |27 |8 | o5 |o7 | 23 | o7
Range: gg:;iﬁ:es 205 | 2.5 | 05 | 2-5 | 0-5 2.5 | 2-5
Mean 3.80 | 3.70| 3.96| 3.M4| 3.30 3.57 k25
S.D. 1.00 | 0.97}f 1.5 0.80] 1.k9 1.10 |,0.93
Possible Correct = 5 .
TABLE 57
VISUAL MEMORY - OBJECTS: Final Inventory
First Recall Responses
B Comparison
Experimental Classes Socio- | Curric-
First Grade Econ. | ulum
C D E F G H G* H?
N 25 ol 25 28 25 19 2l 2k
Ranéezgzzgzﬁzes 2.5 | 25 | 3.5 | 2-5 | 1-5 | 2-5 2.5 | 0-5 .
Mean 3.68| 3.75| k.64 | 3.86 | 3.36 | 3.68 3.38 4,08
S.D. 0.88| 0.88 | 0.69 | 0.7+ | 0.89 | 0.86 0.90 | 1.15

Possible Correct = 5

Tables 56 and 57 above show the class means and standard deviations for
the first recall responses. It is interesting to note in comparing these two
tables that, although the range is slightly more extended for two of the ex-
perimental kindergarten classes (e and g), the means of the experimental
kindergarten and first grade samples are very similar (3.663 and 3.836,
respectively). This similarity in means is apparent for the two comparigon

groups as well. On Visual Memory in the Tnitial Inventory}8 the socio-economic
comparison first grades performed slightly better than did the comparable kin-
dergartens, although the curriculum comparison kindergarten and first grade
were the same. There was, however, a clear difference between the experimental

kindergartens and first grades with the first grade children having higher mean

18, For the relevant tables on Visual Memory, Initial Inventory,
see pp. 20 and 21. "
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scores. What this suggests is that the experimental kindergarten children
have improved considerably in this measure of visual memory over the schopl
year, from a sample mean of 2.637 on tke Initial to 3.663 on the Final
Inventory. This doés not imply that the first grade experimental classes
have not improved in performance, their class means are higher and the
standard deviations smaller than at the beginning of the school year,

with the sample means being 3.168 on the Initisl and 3.836 on the Final

Inventory.
TABLE 58 i

DIFFERENCES BETWEEN SAMPLE MEANS ON VISUAL MEMORY - OBJECTS:
Final Inventory '

Sample Means
Brer:| oome | Gompe | N | v | ensfiomce
Kindergarten | 3.663 4.260 (151, 27 | -2.542 n.s. (.02)
3.663 3.570 157, 23 0.362 n.s.
3.570 b.260 | 23, 27 | 2.355 n.s. (.02) |
First Grade 3.836 _ 4.080 [146, 24 | -1.260 n.s.
3.836 3.380 , 146, 24 | 2,474 n.s. (.02)
3.380 4.080 | 24, 24 | 2.299 .| n.s. (.05)

Table 58 shows the values of t for the differences between the
sample means on the Final Inventory for Visual Memory Objécté. The
performance of the curriculum comparison kindergarten class, -although still
superior to that of the experimental kindergarten sample, does not attain
the accepted significance level of .0Ol. On the Initial Inventory the
difference was significant at the .0QOL level, however. This narrowing of
‘the gap in performance over the school year supports the cbncept of inter-
vention with special programs @uring the earliest public school experiences,

An alternative interpretation which could be made for the above finding
1s that the children in the experimental sample were becoming more familiar
with and better able to perform in the test-situation, If this were the
case, then the experimental first graders would also have shown marked
improvement over the year in relation to the same couparison group, i.e.,
the curriculum comparison class., This is not what the means and +t's show,
however. The perfofmance of the experimental first graders was as discrepant
from the curriculum comparison first grade at the end of the school year as it
was at the beginning, the means of the curriculum comparison. first grade being
higher at each testing with the differences attaining the .05 level both times. =
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Another finding which is worthy of mention is that the experimental
first grade sample is not significantly better than the socio-economic first
grade class at the end of the school year, as can be seen in Table 58, although
its mean was significantly higher (p < .01) on the Initial Inventory. One
possible explanation for this finding is that the SMSG first grade program
did not provide experiences which would develop the childrents ability to
msnege visual memory tasks, while the kindergarten program did. Another
possible explanation is that, in spite of superior performance at the begin-

ning of the school year, the experimental first graders are working at an
ever-increasing disadvantage by comparison to the higher socio-economic group

of children. This again suggests the possibility for greater success if
special programs dealing with help in mediating responses, along with other

kinds of training, are begun at an earlier age.

b. Pictures

Just as in Object Recognition, where giving names to concrete objects,
giving names to photographs and then to drawings of such objects were con-
sidered tasks of increasing difficulty, so the memory of drawings was con-

sidered a more complex task, and an extension of, visual memory for objects.

Visual Memory, Pictures:,l'9 was given on the Final Inventory omly. It con-
sisted of booklets with drawings, such as are used in the SMSG Pupil Books,
printed in a row. The practice set consisted of two pictures; a railroad
engine and a fish. The four test items consisted of sets of four, then five
drawings. The administration was very oimilar to that of Visucl Memory -
Objects. The first page of the booklet consisted of the original set; the next
page consisted of a set with one drawing missing. If the child could not re-
call the missing drawing after three questions, the third page of the booklet
was presented to him. This last page contained the missing drawing within a

new set of drawings and was scored for recognition.

The class means and.sigmas for first recall responses for the kindergar-

tens are presented in Teble 59 and for the first grades in Table 60.

19. See Appendix C; page 106 for instructions.
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TABLE 59
VISUAIL MEMORY ~ PICTURES: Final Inventory
First Recall Responses
Comparison
Experimental Classes Socio- | Curric- Rralasa el
Kindergarten Econ. wlum
c a e T g ft gt
N h 29 28 25 27 23 27
Correct ;
Range: Responses 0-k 0-4 0-3 0-3 0-4 0-i 1-4 .
Mean 1.66 | 1.18 | 0.79 | 1.24| 1.31 l.61 2.52 ]
S.D. 1.2k | 1.20] 0.77| 0.86| 1.22 | 1.28 1.07 .
Possible Correct = b . ‘ﬁiﬁ,‘ =
. }i
TABLE 60
VISUAL MEMORY - PICTURES: Final Inventory
First Recall Respouses
: F* Comparison
Experimental Classes Socio- | Curri
Econ. ulumi
First Grade ¢ D E F G H Gt H*
N 25 2l 25 28 25 19 ol 2L
Correct , j
Range: poolonces o-h | 0-3 | o-4 | 0-3 | 0-3 | O-k 0-3 | 1-4
Meun 1.68 | 1.21| 2.80 | 1.86 | 1.36 | 1.79 || 1.25 | 2.21
S.D. 1.12 | 0.96| 1.06 o.74+ | 1.02 | 1.32 0.92 | 0.96

Possible Correct = L

Inspection of the above tables shows that immediate recall of a drawing
which was seen and then removed is a difficult task. Performarce on this task
is considerably poorer across classes than on the Visual Memory, Objects. It
is recognized that this is a new test for the children while the visual memory,
objects, at the ead of the year was a retest from the Initial Inventory. With
this in mind, the means of the pocorest and best performing classes on each of
the Visual Memory tasks was noted, regardless of whether they were in the

experimental or comparison group.
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TABLE 61

PERCENTAGE OF CORRECT RESPONSES ON
VISUAL MEMORY ASSESSMENTS FOR POOREST AND L.'ST PERFORMING CLASSES

Objects=-- Pictures~-

Objects-- o
; Tnitiel Class Final Clgss Finsl Class
3 o Kindergarten 4l 0% g 66.6% g 19.7% €
k| L | Poorest
: Performing | piret Grade | 50.06 | D 67.2 | G 30.2% D
z ,;:* ) Best Kindergarten 76.0% g! 85.2% g! 63.0% g!
. )|Fevormng | pirst Grade | 76.0% |GeH' | 92.8% H! 70.0% E
- - As Table 61 shows, for the classes that performed least well on each of

these visual memory tasks, the pictures were clearly mucl more difficult tb
recall than were the objects. For the best performing classes the discrepancy
is not as great but the trend is the same as for the classes that perform least

well, with the pictures being more difficult to recall than the objects.

- Te differences between sample means are presented in Table 62 below.

| The curriculum comparison kindergarten class shows significantly better per-
formance on these first recall. responses than either the experimental or socio-
;A: *1;4 economic comparison kindergarten groups. It is also noteworthy that this cur-

riculum comparison kindergarten performs better than any of the first grade

S groups, its mean being 2.520, and the curriculum comparison first grade mean,
2y ] the highest of the three first grade groups, being 2.210.
TABLE 62

DIFFERENCES BETWEEN SAMPLE MEINS ON VISUAL MEMORY PICTURES:

Final Inventory
i ijf h Sample Means
¥ - - Socio-Econ.,[Curric. N 4 |Sienificence
- ‘ XPeT Coup:. Comp:. Ievel
3 Kindergarten |1.425 ‘ 2.520 {153,27 | -4.T43 ,00L
4 ‘ 1.5 | 1.610 153,23 | -0.728 n.s.
S 1.610 |2.520 | 23,27 | 2.683 .01
E .| Pirst Grade [1.78 12,210 |146,24 | -1.881 n.s.
S 1.7% | 1.250 1W6,2h | 2.421 a.s.(.02)
s 1.250  |2.210 | 2,2k [ 3.463 .01
Q, “',‘“ ‘/ \ 59
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Tt is interesting to note that the first grade means for both fhe curric- \\\
ulum and socio-economic comparison samples are lower than for their kinder- \
garten counterperts. This is not the trend for the experimental sample, how-
'ever. It may be that immediate recall is related to eidetic imagery, a
phenomenon that is observed more frequently in younger children end is less
likely seen in older children. This interpretation would suggest that the
experimental children are at a less advanced developmental stage than the two

comparison groups on this particular phenomenon. It would further suggest
that the visual memory of a more thcughtful, longer delayed nature might be

more frequently observed as the immediate, eidetic imagery drops out. This
latter interpretation can be formulated as a hypothesis and will be tested by
future analysis of the second and third recall responses, as well as the

recognition responses to the Visual Memory, Picture, task.

. 2. Color Inventory

The test used for the childrents knowledge of color in the Initial
20
Inventory ~ contained three parts: Matching, Naming, Identifying. On the

Final Inventory, the Naming and Identifying portions were repeated. The

matching section was omitted even though the experimental kindergarten child-

ren had performed significantly less well than the curriculum comparison kin- o g
dergarten class (p < .OL), and the first grade experimental sample had per-

formed significantly less well than had the socio-economic comparison sample

(p < .01) on the Initial Inventory. The reason for omitting the Matching

section was that, despite these significant differences, the experimental

classes had performed well on this portion of the color assessment by compar-

ison to their performence on the Neaming and Identifying. Out of a possible '"if:

score of six in the Matching section, the experimental kindergarten sample mean

was 5.438 and the experimental first grade sample mean 5.627

By the end of the school year, the performance of the experimental kinder-
garten classes is very similar to that of the comparison classes on both Naming §

and Identifying, as can be seen in Table 63. The standard deviations of the
experimental kindergartens on Naming still tend to be greater than for the

20. See pp. 23-25 for the Initial Color Inventory results.
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TABLE 63

COLOR INVENTORY : Final Inventory

Comparison

Experimental Classes Socio- |Curri-

Kindergarten «Econ. |culum

c a ' gt

we |27 - 21

Correct
Responses 0-7 | b7

Possible |Mear ’ 6.55 | 6.70
Correc‘t_,-'?

NAMING
1-7

1.18 | 0.71

by 27 ' 5 27
IDEN.I- -

FYING : :g"mct 46 | 46 ‘ 3.6
esponses

Possible |Mear 5.59 | 5.93| 5. . . 74 | 5.56
Correct-b6 —

0.78 | 0.38 . .83 . 0.96 "

hn.gher socio-economic level kindergarten, but r . greater than the sigma of,'
the curriculum comparn.son klndergarten. Also, the sigmas for the expermental
kindergartens are cons:.dera.bly smaller on both Namlng and Identn.fy:mg thap they
were at the beginning of the school year. It seems clear that the rate of
learning of color names and us:Lng them to identify- obJects has been rapn.d for -
the experimental kindevgarten children., Class g perfo‘"med least well of the
experimental klndergartens on the Initial Inventocry on Color Naming ‘and Iden-
tifying, with means of 3. 93 and 3.33, respectively. On the Final Inventory,
although this class still had the lowest mean of 'l:he experlmental kind.ergarten
classes ’ the absolute gain over the year was cons:.derable, with the Final In-
ventory means of class 8 being 6.33 for Neming and 51@. for Identifying.




TABLE 64

DIFFERENCES BETWEEN SAMPLE MEANS ON COLOR INVENTORY :
Final Inventory

Sample Means Significance

Kindergarten Socio-Econ, | Curric. . t Level
Bxper. Comp. Comp.

NAMING 6.576 6.220 151,27 1.517 n.s.

‘ 6.576 6.920 151,25 -1.606 n.s.

6.920 6.220 5,27 | -2.337 n.s.{.05)

IDENTIFYING | 5.696 ' 5.560 151,27 0.806 n.s.

5.696 5.740 151,23 -0.232 N.Se

5.740 5.560 23,27 | -0.572 " n.s.

As can be observed in Table 64 above, the experimental kindergérten sample
is notAsignificantly different from either comparison sample on naming or
identifying colors by the end of the school year, whereas their performance had
beenlsignificantly poorer than the higher socio-economic sample (p < .00l on
Naming and < .0l on Identifying) at the beginning of the school year.

The first grade classes show the same trend as the kindergartens, as can
be seen in Teble 65. - '

TABLE 65
COLOR INVENTORY : Final Inventory
‘ Comparison
) Experimental Classes Socio- | Curri-
First Grade ) , : Eeon culum
c D E F G H G -t
NAMING ‘N 5 ol 5 | 28 5 19 ol ol
Correct . I ,
Range: p_ sponses 47 3-7 allT | all 7 | 1-7 all allT | 6-7
Possible Mean 6.72 | 6,63 | 7.00 | 7.00 | 6,60 | 7.00ff T7.00 6.96
Correct=T
S.D. 0.72 | 0,90 | 0.00 | 0.00 | 1.23 o.oo“ 0.00 | 0.20
IDENTIFY - N 25 2L 25 28 5 19 “ ol ol
ING ,
Range: CO%Te%Y 1) 6 | 2-6 | a116 | a116Y 1-6 | a116] a116 | ali€
. *Responses|
;ﬁ rd
Possible6 Mean 5.72 | 5.58 | 6.00 | 6.00 |5.76 | 6.00f 6.00 6.00
Correct=
S.D. 0.60 | 1,15 | 0,00 | 0.00 | 0.99 | 0.00§ 0.00 0.00
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Aruitoxt provided by Eic:

it is readily apparent, from observatron of Table 65, by the end of

the school year giving color names and jdentifying objects by their color are
simple tasks, as they have been neasured. Yet, there are children in classes

D and G who can name Or identify only one or two of the colors. There are
not enough of these children to make the sample means significantly different,
as can be seen in Table 66, but there are clearly children within the disadvan-
taged sample who need considerably more help even on tasks which are apparently

simple ones.
TABLE 66

DIFFERENCES BETWEEN SAMPLE MEANS ON COLOR INVENTORY:
Final Inventory

Sample Means
. First Cztade Exper. Sog(n‘).gj!con. 'Cgi ;;'?' N t Sigzgi.]c-:ar.ce

NAMING 6.823 6.960 146,24 | -0.95%4 n.s.
6.823 7.000 146, 2k -1.240 NeS.

7 000 6.960 2,2k | -0.959 n.s.

IDENTIFYING 5,842 ) 6.000 146, 2k -1.154 N.Se
5,842 6.000 146,24 | -1.154 n.s.

6.000 6.000 | 24,2k -—- -

given the fact that the Color Inventory did not discriminate for éither
the socio-economic or the curriculum compai'ison first grade classes at the end
of the year (Table 65 and 66), it is still important to recognize the gains
through the school year made by the experimen{:al children. To evaluate w‘naf
differences on these dimensions of color -ﬁsage remain betﬁeen' samples at the
end of the school year, the test will need to be made more aifficult and,

therefore, more discriminating.

Ll
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3. Geometric Shapes

The assessment of the children®s knowledge of geometric shapes at the end
of the school year was a repeat of the Naming and I dentifying sections of the
midyear test. As with the Color Inventory, the Matching portion was omitted o fé
because the performance of the experimental sample as well as of the comparison V;L \‘

samples had been very good on the Midyear Inventofy.2l {

TABLE 67 RS

GEGMETRIC SHAPES: Final Inventory f g

Comparison 3'{,::,'3 A

Experimental Clesses ocio-|Curric-|§ ‘;:Tff'jf ¥

Kindergarten T con. julum f," ;

c a e f g | £ gt ’ -3

N g 27 28 25 27 | 23 27 L
NAMING Range: g‘e’gi;:es o-% |2 | 1k | 2o | 2-uf o0-k | o-3
Possible Mean 3.18 | 3.78 | 3.7 | 3.80 | 3.4 3.35] 2.0k
Correct=U S.D. 1.13 1 0.50| 0.80} 0.57 | 0.6 0.9} 0.96

N i o7 o8 o5 o7 | 23 o7

IDENTIFYING | Range: g‘;gig:es 1-h | 2h | 2-h | 24 | 2-uf o-b | 2-y
Possible Mean 3.52 | 3.56 | 3.89] 3.88 3.3 3.7 3.07
Correct=h | S.D. 0.9% | 0.83 | o.h| 0.43 | 0.8 o0.90| 0.9%

In Table 67 the means and standard deviations for the kindergarten classes
are presented. By comparison to the midyear results on Néming,’the means of
the experimental classes on the Final Inventory are considerably higher, as is
the mean of the curriculum comparison class. The mean for the socio-economic
comparison class remained relatively unchanged from iae Midyear Inventory.

In addition, the standard deviations of the experimental kindergartens, on
Naming, with the exception of Class c, have become noticeably smaller.

The trend is similar on Identifying for the kindergarten classes although,
on this part, the mean of the socio-economic comparison class, like the other
samples, is higher on the Final Inventory.

21l. For the results on Geometric Shapes - Midyear Inventory, see p. 38,
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TABLE 63

GEOMETRIC SHAPES: Final Inventory

ﬂ Comparison
First Grade Experimental Classes : nSocio- Curri-
Econ. jculum
c D E F G H Gt gt
N 25 - | 24 25 28 25 19 2l ol
NAMING Range: coroce |1k |0k |2k | 1-b f2-h {2k |2 ] ook
esponses
Possible Mean 3.20] 2.79] 3.76] 3.50| 2.96| 3.37|| 3.33 | 2.9
Correct = 4 |.8.D. 0.9%| 1.08] 0.59] 0.87| 0.96] 0.87| 0.85 1.06
1
N 25 2k | 25 o8 |25 |19 | 2+ |24
IDENTIFYING | Renge: g°rre°t 1k | ook | 3ok | 2ok [2-h |e-n | 2ok | 2-k
esponses
Possible Mean 3.721 3.58] 3.96] 3.93| 3.60] 3.89 3.83 | 3.83
Co t = 4|8S.D. 0.78] 0.76} 0.20] O. 0.69} 0.5 0.% 0.4
rrec 7 L7 37 9 L T 7
The results for the first grades, presented in Table 68, show a similar
pattern of change as observed in the kindergarten classes, with higher means
and smaller standard deviations at the end of the school year then at
midyear.
TABLE 69
DIFFERENCES BETWEEN SAMPLE MEANS ON GEOMETRIC SHAPES: Final Inventory
Sample Means
Socio~- Econ.|Curric. N t Signif.
Exper. Comp. Comp. Level
3.529 2.040 {151, 27| T.961| .00L
Kindergarten | NAMING 3.529 3.350 151, 23| 0.902| n.s.
3.350 2.040 | 23, 27| -4.826] .00L
L::: — — —
3.629 3,070 |151, 27| 3.286] .01
IDENTIFYING | 3.629 | 3.T40 151, 23 | -0.616] n.s.
3.740 3.070 | 23, 27 | -2.510|n.5.(.02
3.267 2.960 [ 146, 24 | 1.505| n.s.
First Grade | NAMING 3.267 | 3.330 146, 24 | -0.320| n.s.
3.330 2.960 | 24, 24| -1.306}| n.s.
##=: —_—— e ————————
3.780 3.830 [ 146, 24 | -0.398| n.s.
IDENTIFYING | 3.780 | 3.830 1146, 24 | -0.398} n.s.
3.830 3.830 | 24, 2| - | -==
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The differences between sample means presented iu Teble 69 show the exper-
imental kindergarten sample performing significantly better on both the Naming
and Identifying portions of the Geometric Shapes assessment than the curriculum
comparison class, this despite the fact that understanding that objects of dif-
ferent shapes have different names is included in the curriculum of the non-SMSG"
comparison class. The emphasis on geometric shapes within the comparison cur-
riculum may be less, however, than in the kindergarten SMSG program. These
significant differences between the experimental sample and the curriculum com-
parison class, with the better performance of the experimental kindergarten
sample (b'< .00L) were also found ci. the Midyear Inventor& on both Naming énd
Identifying. The experimental kindergartén children were ﬁot significantly dif-
ferent from the socio-economic comparison class at midyear on naming and identi-
fication of the geometric shapes tested. The results of the Final Inventory

show this same lack of difference between the two groups.

The results for the first grade samples show a pattern different from th;t
of the kindergartens. Although the mear of the expefimentél first grade sample
on Naming was significantly higher (p < .0l) then the curriculum comparison 7
class at midyear, there is no difference on the Final Inventory, as can be seen
in Table 69. On the other hand, the performanée of the socio-economic compar-
ison class at the middle of the school year was significantly better (p < .00L)
than that of the experimental group on Naming. By the final testing, this dif-
ference has also disappeared. Thus, the means of the three first grade groups

have moved very close together on the Naming portion of the Final Inventory.

This change from differences between the first grade samples at midyear
to similar performance at the end of the school year is apparent for Identifying
as well as for Naming. The differences on Identifying at the Midyeaf Inventory
were not as great as were those on Naming but were in the same direction, with
the socio-economic comparison class performing significantly better (p < .00L)
than the curriculum comparison class and almost significantly better (p < .02)
than the experimental gample, although no difference obtained between the ex-
perimental and curriculum comparison groups. On the Final Inventory the means

of the three groups are vefy similar as can be observed in Table 69.

The results strongly suggest that there is no problem for the disadvantaged
children in learning the basic ideas of geometry as presented in current mathe-
matics curricula. The findings that the experimentel kindergarten children,
by the middle of the school year, have learned enough of these geometric con-
cepts to perform the same as more advantaged children and can continue to do

so at the end of the school year implies that some earlier lacks may be
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compensated for in a relatively short time. It is recognized that no testing
of knowledge of geometric shapes was included in the Initial Inventory; there-
fore, no measure of discrepancy between the disadvantaged and higher socio-
economic group at the start of school is availeble. It seems safe to assume,
however, that with the other kinds of differences found at the beginning 6f
the school year, the performance of the disadvantaged kindergarteners would

have been lower than that of the socio-economic comparison group.

TFor the first grade experimental children, the improvement in performance
between the middle and end of the school year is also noteworthy. Both the
SMSG experimental sample and the curriculum comparisoﬁ group showed considerable
gains in performance. The higher socio-economic class, with good pérfprmance
on Geometric Shapes at midyear, showed 1ittle change between midyear and end of
the year scores. Whether the gains made by the disadvantaged children can be

maintained over time can only be evaluated by a more prolonged follow-up of

the children.

4. Number Concepts

a. Counting of Objects

The Counting Buttons task was given to theﬂchildren at the beginning
and middle of the school year. It was repeated on the Final Inventory with
the kindergarten classes only. Table 70 shows the class means and standard

deviations for this final testing.

TABLE TO
COUNTING BUTTONS: Final Inventory
i Comparison

Experimental Classes Socio-|Curri
Kindergarten ﬁi;;?' cﬁizzf

c da e f g nid g"

N L 27 28 25 o1 | 23 27

. Correct

Renge: poononses | O | O 0-7 | 3-T | 3-T | 1-T | -7
Mean 5,50 | 6.15 | 5.86 | 6.40 6,11 6.09 | 6.78
8.7, 1.90 | 1.69 | 2.13 | 1.23 | 1.07} 2.00 | 0.68

Possible Correct = T
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In comparing the class means on the Final Inventory with those of the
Initial and Midyear inventories,aa progressivély higher performance is l
apparent for all of the classes, not an asvonishing finding. The amount of
change and the decrease in the size of the standard deviations are more
deserving of mention. The mean of Class f on the Final Inventory, 6.40,
is the highest of the five experimental classes. At the beginning of the
school year, the mean of this class was 2.24, next to the lowest--an increase
of 4.16 over the year. For the class with the lowest mean on the Final
Inventory, Class c, the gaiﬁ over the year was 2.05. In addition to the
unmeasured teacher variables, one variable which might be operating here is
size of class. With 44 children in a kindergarten class as is fheAqase in
Class ¢, one could speculate that, given a fine curriculum and anlexcelleﬁt
teacher, the learning rate on specific content might be different for this
class than for a class of 25 children.

The curriculum comparison class (ét) has clearly made great strides in
counting, as evidenced by the mean and the very small standard deviation.
Counting, number names, and sequence of these are all streésed withiﬁ the
particular curriculum used by this kindergarten class, The difference between
class gt and the experimental sample attains the .02 level of significance,
as can be seen in Teble Tl. It, therefore, approaches, but does not reach 7
the accepted significance level of .Ol. Also, it may be noted in this table
that there is no significant difference between the experimental kindergarten

sample and the socio-economic comparison class.

TABLE TL
DIFFERENCES BETWEEN CAMPLE MEANS ON COUNTING BUTTONS:
. Final Inventory

Semple Means N £ Significaance
Exper. Socio~-Econ. Curric. Level.
Kindergarten +Coup. Comp.
| 5.941 - 6.780 151,27 | -2.469 | n.s. (.02)
5.941 6.090 ‘ 151,23 | -0.37h NS,
6.090 6.780 23,271 1.648 © NS,

These findings are in contrast to the differences obtained in the Tnitial
Inventory, at which time the disadvantaged children showed significently

22. For the results on Counting Buttons-Initial Inventory, see pp. 26-27, and
for Midyear Inventory, pp. 4h-45.
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poorer performance r~u this counting task than both of the comparison groups.
By midyear, these differences had disappeared. That a difference, approaching
significance (.02) , appears on the Final Inventory between the experimental

and the curriculum comparison kindergertens suggests the difference between

curricula in emphasis upon counting at this age level.

TN IRY

b, Counting Members of a Set

This counting task is a repeat of one given on the Midyear Inventory.
The following two tables, 72 and 73, present the means and standard deviations

for the kindergarten and first grade classes, respectively.

TPABLE T2
COUNTING MEMBERS OF A SET: Final Inventory

! Comparison
Experimental Classes Socio- | Curri-
- Kindergarten Econ. | culum
c a e f g | £t gt
- N b 21 28 % 21 23 27
o Range: joroc’ 10-8 | 0-8 |08 | 28 | 08 | 0-8 | L8
Mean 6.30 | 6,78 | 6.68 | 6.80 | T.22 | 6,04} T.30
S.D. 1.91 | 2.11 2.19 1.62 | 159 ] 2.29 1l.12
E Possible Correct =38
2 TABLE 73
'1 COUNTING MEMBERS OF A SET: Final Inventory
Comparison

Experimental Classes Socio- |Curri-

First Grade Econ. |culum

c D E F G H G? H!

N 25 2k &5 28 5 19 o 2l

, correct [, _ - 0-8 -8 0-8 6-8
Range'Respmses 4-8 5.8 | a1l 8 7-8 5

Mean 720 | 7.56| 8.00 | 7.96| 6.96| 7.19] 6.83] 7.8

s.D. 1.06 0.76 0.00 0.19 1.59 0.69 1.82 O.4h

Possible Correct =8
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Table T3 shows that, for the first grade children, this is a relatively
simple test although it should be mentioned that there are children in both
classes G and G' who could count none of the set cards rorrectly. For
the kindergarten classes (Table T2) there are children in four of the five
experimental kindergartens as well as in the socio-economic comparison class
(£*) who could not do any of these counting items correctly. The increase
3

in means from the Midyear Inventory2 is, however, at least 1.0 in each
of the kindergarten classes, and the stendard deviations, in all classes,

are smaller at the end of the school year.

TABIE Th
DIFFERENCES BETWEEN SAMPLE MEANS ON COUNTING MEMBERS OF A SET:
Finael Inventory

Sample Means
Socio~|Curric. Significance
Exper. gggg: Comp. N K Level
6,704 7.300 | 151,27 | -1.563 NeS. -
Kindergarten| 6.704 |6.040 151,23 | 1,500 n.Se
6,040 | 7,300 | 23,27 2,475 n.s. (.02)
7.561 7.880 | 146,24 | -1.,721 NeSe
First Grade | T.561 |6.830 146,24 | 3,090 .01
6.830 | 7.880 | 2h,2k | 2,689 .0l

The sample means, presented in Table T4, show the performance of the
experimental kindergarten sample to be no different from either of the two
comparison classes., For the first grades, although there is nd difference
between the means of the experimental and curriculum comparis 1 groups, the
experimental children perform significantly better (p < .Ol) than the socio-
economic comparison class. This is a promising finding, not in the fact of
the disadvantaged children out-performing the more advantaged children, but

in demonstrating their potential for learning, given appropriate help.

It is important to note that there were no significant differences
between any of the groups at either the kindergarten or first grade on count-
ing members of a set at midyear. Thus, the performances of the experimental
children, relative to the comparison classes, has been maintained. It is

difficult to interpret the findings on the relatively lower performence of the

23, For the results on Counting Menbers of a Set, Midyear Inventory, seep. 47.
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socio-economic comparison class at the end of the school year., For the first
grade class there was a drop in mean from 7.460 at midyear to 6.830 on

the Final Inventory, a phenomenon not seen for any of the other groupse.

ce Rote Counting

As in the Initial Inventory, rote counting vas assessed by asking the
child to count. If he did not start spontaneously upon this request, the
tester started counting and asked the child to continue. Scoring, in the

tables to follow, is the same as was used in the Initial Inventory.2

TABLE 75

ROTE COUNTING: ¥inal Inventory

Comparison Classes

Experimental Classes Socio- Curri-

Kindergarten Economic culum
c d e f g fr o f g!?
N of Pupils 43 27 26 25 27 23 27
Range: Correct| g | 0.8 | 0-8 | 15 | 0-8 0-8 1-8

Responses

Mean 2,72 | 3.56 | 281 | 2.72 | 2.30 2439 291
S. D. 1.92 | 2.42 | 1.82 | 1.37 | 2.05 1.81 2.00

e - -

Possible Correct = 8

o, TFor the scoring system used and results of Rote Counting in the
initial inventory, see pages 29-3l. '
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TABLE 76

ROTE COUNTING: Final Inventory

‘4"Comparison Classes

Experimental Classes "Socio- Curri-

First Grade Economic | culum
c D E F G H | a HY
N of Pupils 25| 24| 277 30| 26| 23 28 ok
Renge: Correct | gl 18| 0.8| 1-8] 0-8| 1-8 | 2-8 2-8

Responses ;

Mean 5.2 | 3.63 | 426 | 6.43 | 5419 |5.52 | 6.61 T+.25
S. D. 2.90 | 2,48 | 2.65| 2.39 | 2.86 |[2.50 || 2.37 1.79

Possible Correct = 8

Since rote counting is not a skill emphasized in the SMSG kindergarten
curriculum, it is not surprising that there is little change in several of
the class means over the year. For classes e, f, and g, as well as‘ft as
shown in Table 75, the means are the same as at the beginning of the year
(Table 25). Classes ¢ and d, as wvell as g!, showed higher means at the
end of the year than at theibeginning.

For the first grades, Table 76, an increase in means from the Initial
Inventory (Table 25) is seen in every class. With these increases in class
means, there is an attendant increase in sigmas for all of the experimental

classes. That is, while many of the children in the experimental classes can

now count to 40 or 50, although they could count no higher than 20 at
the beginning of the school year, others are able to count correctly no
higher than nine at the end of the year, The sigmas for the two comparison

classes, G* and H!, have become smaller, however, with the increase in means.
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TABLE T7

OIFFERENCES BETWEEN SAMPLE MEANS ON ROTE
COUNT1.%: Final Inventory

Sample Means N t Significanceq|- -
Soclo- | ayrric, 7 pevel “
Exper. Econ. Comp.
Comp.
2.812 ) 2,810 | 148, 27| 0.005 |  n.s.
Kindergarten 2.812 | 2.390 148, 23| 0.968 n.s.
' 2.390 2,810 | 23, 27| 0.757. n.s.
5.083 7.250 | 155, 24| -3.879 001
First Grade | 5.083 | 6.610 155, 28| -2.854 o1
64610 7.250 |- 28,-24| 1.063 " n.s.

Table 77 shows that there are ro significant differences between the
means of the sampleé at the end of the kindergarten yeaf on Rote
Counting. There are differences between the first grade sam@le means,'wifh
the experimental sampie performing significantly less well than either the
socio-economic (p < .Ol) or curriculum comparison (p < .00l) ‘class. The
same pattern was observed on the Initial Inventory results (Table 26), with
no differences found between the kindergarten sample means but significah@ly
higher means obtained by both the socio~economic and comparison groups thaﬁ"

by the experimental group at first grade,

In interpreting the differences between fhe first ‘grade samples on the
Final Inventory, it must be emphasized that the teachers of the experimehtal
classes were concerned about the children 1eafniﬁg to count objedﬂs as‘ﬁart
of their work with sets. They ﬁay have minimized rote countiné eifher»because
they -thought it antitheticel to the curriculum or because of insufficient time
to devote to both. For the curriculum comparison clasé, counting by ones,
twos, fives, and tens is a skill to be developed in the first grade as part
of the understanding of numbers and operations, and it is evident from these

findings that they are learning to count by ones, at least.




d. Rote Counting by Tens

Counting by tens was tested only on the Final Inventory and included
only for the first grade children. As with rote counting by ones, the child
was simply asked to count by tens. Children who were able to continue count-
ing up to 200 were stopped at that point. Thus, the scoring, as can be
observed in Table T8, is based on twenty as the highest possible score.

TABLE 78

ROTE COUNTING - BY TENS:
Final Inventory

Comparison Classes

Experimental Clsasses Soecio- Curri-
Kindergarten - Economic | culum

C D E F G B¢ : SR H?
N of Pupils 25 24 26 30 24 27 24

Range: Correct
Responses

Mean ‘ 8 .80 9 ’7.32
S. D. - 2 67'

| 1-10 20| 2-9

Possible Correct = 20

The above table indicates a considerable discrepancy ir performance on
this task between the experimental and comparison classes. Although there
is some variability from one experimental class to another, not even Class 7,
with the highest mean, approaches the mean of either of the two comparison
classes. The standard deviations for the experimental classes are smaller
than are those for the comparison classes despite the range of correct
responses extending from O +to 20 in Class D.




TABLE 79

DIFFERENCES BETWEEN SAMPLE MEANS ON ROTE
COUNTING BY TENS: Final Inventory

Sample Means
per. | poon | oompe | W | v | Stevifigence
Comp. :
9.245 18.170 152, 24 | -14.795 .001
First Grade | 9.245 | 13.330 152, 27| -5.T18 .001
13.330 | 18.170 27, 2k | 3.222 -OL

Table 79 shows the extent of the differences between the sample means on
rote counting by tens. Whether this significantly poorer performance of the
experimental first grade children is attributable to less emphasis on sheer
practice of counting by tens, or whether these children have greater diffi-
culty in learning a series of number names as a result of prior language
development can not be ascertained at this time. The fact that the socio-
economically more advamtaged class, using the SMSG curriculum, has a s:.gnifi-
cantly higher mean score suggests either teacher differences or dlfferences
in the rate of pupil learning. It is probable that the number names are more
familiar to the more advantaged children and that there is reinforcement for
their learning outside the classroom. The level of performance of the curri-
culum comparison class indicates clearly their learning of the curriculum
employed. —

These f£indings on rote counting by tens are consistent with those found

on rote counting by ones presented in the previous section. Whether dis-

advantaged children need more time to learn these rote counting tasks than do
more advantaged children and whether rote learning of number names is related

to the understanding of such concepts as place value are still open questions.




e. Number Symbols

The various parts of the number symbol assessment were, for the kinder-
garten children, retests of those given on the Initial Inventory. For the
first grade children, all three parts of Number Symbols were extensions of
the Initial Inventory task.25

=y

The reasons for repeating the Initial tests of number symbols for the
kindergarten children were that few of them were able to recognize or form
numcrals at the beginning of the school year. In addition, the SMSG kinder-
garten program.does not emphasize writing of numerals or recognitién beyond
that tested in the Initial Inventory. For the first grades, it could not be .
expected that the children would be able to handle numerals up to~ 100 at the
beginning of the school year, but since these are included in the first grade

program, assessing learning of them at the end of the school year is reasonable.

Table 80 gives the kindergarten class means for both identifying and
marking of Number Symbols. It is apparent from the means on the two parts
of this test that identifying numerals presented is an easier task for the
kindergarten children than is writing numerals. There are still children in B
every class who cannot write any one of the numerals presented as seen in the _i ;fit

range of correct responses to marking.

25. TFor the testing procedure and results of Number Symbols on the Initial
Inventory, see pages 31-34, For the test instructions and numerals tested
on the Final Inventory, see Appendix C, pages 118-122,
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TABLE 80

NUMBER SYMBOLS: Final Inventory

Comparison
Kindergarten Experimental Classes Socio- | Curri-
Econ. culum
- c d e £ g £ - gt
- N of Pupils L 27 28 25 27 23 27
Responses
Mean 6.64 |6.81 |5.18 | 6.92 | 6.67 T.43 6.04
Possible ' ,
Correct =8 Se D. 1.87 {1.66 |3.16 |2.08 | 1.25 1.88 2.28
MARKING Ranges Correct - C -2
Responses o-7| 0-7 | 0-T} 0-6 | O-T 0-T 0-1
Mean 2.01 | 3.22 {2.89 |2.b0 | bbbk | B.22 3.0
Possible -
Correct =T Se De 2,05 | 247 |2TT ;.96 1.91 | 2.52 2.U4T

Progress over the school year in these facets of ;earning about numerals

can be seen by comparing Table 80 with Tables 27 and 30. The class means on

Identifying on the Tnitial Inventory ranged between 0.93 and 3.56 for the
experimental classes, while the socio-economic comparison classes were 5.50

(Pl

- q’)»

and 5.09 and the curriculum comparison 3.30 . The means across all classes

WD oS BRI

on the Final Inventory now range from 5.18 for Qlass e to T.43 for Class
.

- On Marking, the progress is from kindergarten class means .of less than
R 1.0 in most classes to means ranging from 2.40 to hoLh,

T
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TABLE 81

DIFFERENCES BETWEEN SAMPLE MEANS ON
NUMBER SYMBOLS: Final Inventory

Sample Means N t Significance
S ' Level
Lo Socio~- . ., ’
Kindergarten Exper.| Econ.. gurrlc. M B
Comp. OoImp « ol -
6.451 : 6,040 | 151, 27} 0.933 | . ne.s.
IDENTIFYING 6.451 | T.430 151, 23| -2.132 n.s.(.05)
' T.430 | 6.040 23, 27| -2.280 nes.(.05)
3.151 3.040 | 151, 27| 0.23%4 Nese
MARKING 3.151 | Lk.220 | 151, 23] -2.100 nes.(.05)
4,220 | 3.040 | 23, 27 -1.634 " NeSe

The differences between means of the kindergarten groups presented in
Table 81 show no differences reaching the accepted .01 level of significance,
althoﬁgh on both Tdentifying and Marking, there are differences between the
experimental and socio~economic comparison groups which attain the .05 level.
In both instances, these differences show the more advantaged children to be
performing better. When these differences are viewed within the context of
change over the school year, however, it must be pointed out:that the differ-
ences between these samples on Identifying Number Symbols were significant at
the LO0L level on the Initial Inventory. The difference between the dis- ‘
advantaged and more advantaged kindergarten children on Marking was not signifi-
cant on the Initial Inventory. Thus, although the experimental children are
not performing quite as well on these tests of Number Symbols at the end of
the kindergarten year as are the socio-economically more advantaged children,
the gap in Identifying Number Symbols has been narrowed considerably. In
addition, the disadvantaged children continue to perform at the same level as

the curriculum comparison class.
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For the first grade classes, in addition to the Identifying 6r recognizing
of numerals end writing numerals, the children were also requested to name
numerals printed on cardse. Table 82 presents the results for the first grade
classes on all three parts of the Number Symbol assessment.

TABIE 82

NUMBER SYMBOLS: Final Inventory

Comparison
Experimental Classes Socio-|Curri-
First Grade ) Econ. [culum
c D | E F G H G?- HS.
N of Pupils 25 2L 25 28 25 19 2l 2L
IDENTTFYING | RangesCorrect| oy 0-10| 3-10 | 0-10 | 3-10| 0-10} 5-10 | 0-10
Responses . ; _
Mean 8.80} 8.50| 8.1kt { 9.50 | 9.20 8.16| 9.75 | 9.54
Possible ’ , ¢ -
Coprect = 10 S. D. 2,48 3.08| 2.10}1.90 | 1.81 2,62 1.01 | 2.00
NAMING Ra‘;ge‘c"rrect 12 | 1-12] 242 | 0-12 | 0-12 | 0-12 | 6412 | 0-12
esponses D
Mean 8.k | 8.63 8.28 L0.00 | T.60 | 8.95]11.58 [11.21
Possible .
Correct =12 Se De 3.83] 3.76| 4,02 | 3.79 4,65 | 3.49 | 1.26 | 2.57
MARKING Range:Correct| ,_ - . - _ - - .
) Responses 0-9 | 0-9 | 0-9 | 0-9 0-9 |0-9 2-9 -9
Mean 5.l | 56381 k.24 | 7,00 5,48 | 5.32 ] 8.08 | 8.33
Possible
Correct =9 | S D 2.95| 2.84| 3.17|2.80 | 2.91 | 3.20 | 1.78 | 1.46

The experimental classes? performance on Identifying is better than on
the other two parts of the Number Symbols test when the range of class means
is looked at in terms of the mumber of items (Possible Correct) for each
portion of the test. The wvide variability within the experimental classes is
apparent for all three parts of this assessment as evidenced by the large
standard deviations. The most difficult task of the three for the disadvantaged
children at this point in time appears to be Marking, i.e., writing numerals.

19
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In addition to the wide variability within experimental classes, there
is considerable variability between them. The performance of Class F is
superior on all three portions of Number Symbols +o that of the other experi-
mental classes. Yet, the mean of Class F is not as high as either of the

comparison classes on any portion of this assessment.

S TABLE 83

S DIFFERENCES EXTWEEN SAMPLE MEANS ON
v NUMBER SYMBOLS: Final Inveniory

TN

Sample Means i
ii-[' First Grade Exper i;gio" Curric, N & Significance
- b * * | Comp. ) Level

TR Comp«

L 8.808 9.540 W6, 24 | -1.048 | n.s.
RS , IDENTIFYING 8.808 | 9.750 146, 2k | ~1. 9kl NeSe
§ SRR 94750 | 9,540 2k, 2k | -0.449 NeSe '
S 8.666 11.210 146, 24 [ -3.021 | © .01
] ﬂjléf"’; NAMING 8.666 {11.580 146, 24| -3,548 001
A 11.580 [11.210 2k, 2k | -0.620 | n.s.
R 5.515 8.330 146, 24 [ 4514 | o001
F MARKTNG 5.515 | 8.080 146, 24 | -k.075 | .00
%;;55;-f}; : 8.080 | 8.330 2h, 24| 0.521 | n.s.
?i- 7,A}?‘ The diiferences between means presented in Table 83 show the experimental

sample?s performance on Identifying to be statistically no different from that
of the comparison classes. This finding is striking in contrast to the results
on the Initial Inventory for Identifying Number Symbols (Table 29), at which
time the mean of the socio-economic comparison sample (7.948) and that of

the curriculum comparison group (7.630) were both significantly higher

(p < .00L) than that of the experimental sample (5.538). Thus, the gap in
performance between the disadvantaged and more advantaged children has been

narrowed over the year on this particular facet of number knowledge.
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On the Marking portion of Number Symbols, the sample means in Table 83
are significantly different, with the experimental first grade
sample performing less well than either of the two comparison classes.
Differences at this same level of confidence and in the same direction were
also found on the Initial Inventory. This suggests that these children may
need considerably more help in writing numerals, and probably, also, help in
the process of translating from the spoken word, €.g., "sixteen," to the

written symbbls representing ite

Since Naming is an aspect of Number Symbols not tested earlier in the
schooi year, no judgment of progress can be made from the means on Naming,
shown in Table 83; however, the poorer performance of the experimental first
grade children is apparent. Thelr sample mean is significantly lower than
that of both the curriculum comparison class (p < .0L) and the socio-
economic comparison class (p < .O0L) « The difference between the experi-
mental sample?!s performance on Identifying and on Naming of Number Symbols
suggests that language deficiency may be involved in theﬁir»relatilvely poorer

performance on Naming.

f., Place Value

In order to develop the idea of place valus the first grade children yere
given con31derab1e experlence w1th sets of ob;)ects which were partltloned 1nto
sets of ten. Theywere taught the names for multiples of ten, and then the

names for the numbers between ten and twentye.

To test these learnings, the children were given two tasks. The first
was ‘the naming of sets of objects composed of sets of tens and ones. For this,
paste sticks, some of which were pundled into groups of ten and others kept
singly, were usede. The tester explained that each bundle contained ten paste
sticks, and then placed a specified number of these in front of the child and

asked how many sticks were the:re.2

The second task to assess place value was having the children form a
specified set. The instructions were for the child to use the bindles of tens

and the single sticks to make, for example, a set of sixteen stickse.

26, TFor the Place Value test instructions and materials used; see
Appendix C, pp. 122-123,
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The results of both the Naming and Forming are Presented in Table 84,
The variability in performance between experimental classes is very great.

TABLE 84

PLACE VAIUE:

Final Inventory

S "—*TTCbmparison'
Experimental Classes _ | Socio-|Curri-
First Grade Econ. " |culum
c D | |F |¢ |& gt | gt
NofPupils ] 25 | 24 | 25 | 28 | o5 | 19 [ au~ ol
NAMING Range:Correct : ) :
Responses 0-10 | 0-10 | G-10] 4-10 { 0-10 4710 ;-10 ko
Mean 3696 1 6.79 | 776 | 9.25 6.32] 8.95| 8.25 8454
Possible -
Gorrect = 10| S* De 3.87 2.81" 34131 1.62 | 3.07 | 176 2,98 | 2.22
Wof Pupils 125 | ob | 25 | 28 | 25 | 19 | o ol
FORMING Range:Correct
Responses |02 [09 |1-9 |0-9 [0-9 |2-9 -9 109
Mean 3412 | 4,00 | 5.8k | 7.61 | 3.80 S5¢Th i 7.88 | 6.96
Possible : , ’ )
Correct =9 S. D. 3+28 | 2.97 | 2.48 | 2.60 2.7912.81 | 2.32 | 3.05

Class F, with a mean of 925 on Naming and Class H with a mean of 8.95,
performed better than any of the other experimental classes and better than

either of the two comparison classes, as well; while Class c,

with a mean of

3596, is far below the performanne of any of the other classes. A similar
trend is seen on the Forming portion,

with the same experimental classes
having the highest and lowest means, although on Forming,

(7.61) 1is slightly lower than that of Class G* (7.88).

the mean of Class F

The variability in performance within cuisses on Naming is also extremely -

diverse when comparing one class to another. In addition,

it is interesting

to note that Naming is evidently an easier task for these first grade classes
than is Forming of sets utilizing tens and ones.




TABLE 85

DIFFERENCES BETWEEN SAMFLE MEANS ON
PIACE VALUE: Fipal Inventory

Sample Means ) 3 “
Socio- . .
Exper. | Econ. | Curric. N -t Sigg:iiiance
First Grade ‘ Comp. | Compe. .
_ Tolhl 8.540 146, 24 | -2.278 nese (+05)
NAMING 7.4 | 8.250 146, 24 | <1.743 NeSe .
8.250 8.540 2k, 2k 0,374 | Nese
5,049 6.960 | 146, 2u|-3.020 | .00
FORMING 5.049 - | 7.880 | 146, 2h | -4.633 .001
7.880 |6.960 | 24, 24| -1.15L | - MeSe

The differences between sample means presented in Table 85 show the
be almost the same as that of the two

experimental sarplets performance to

comparison classes on Naming, fhe only directional (.05) difference being -

that between the gxpérimental and curriculum comparison class, a difference-

not achieviﬁg-tﬁe accepted level of .0Ol. On Forming, however, the differences

areivery clear with the experimental sampleﬁperforming éignificantly less well

+han either comparison groupe

v

The interpretation of these rindings will be prefaced by two qualifica~
tions. First, the progress of the disadvantaged classes tended to be slower
than that of the more advantaged. If the disadvantaged children progressed
it was because the teacher was devoting almost -twice
her of the more advantaged children.r
e is a difficult one

at about the same pace,
as much time to mathematics as was the teac
The second consideration i1s that the concept of place valu
for most first grade children, an evaluation made by teachers of very advan-

taged children as well as by teachers of less advantaged childrene.

e = e q—




That the disadvantaged children can learn the names for sets of tens and‘
ones about as well as the other groups by the end of first grade is reassuring.
That they perform significantly less well on Forming of such sets than do the
two comparison groups suggests either that Forming such sets is more difficuvt
than Naming, or that they have had less practice with Forminge If one con-
siders what is involved for the child in having to form a set of twenty-seven,
for example, it would seem that thc explanation of this as being a more
difficult task is a reasonable one. The child musti"hqld in his mind" the
number twehty-seven while he counts out sets of tené and ones from a larger
 collection of such sets. This interpretation may be related to the findings
on Visual Memory, Pictures, (Table 62, page 59) which showed that the ex-
perimgptal first grade children performed better on immediate recall of
pictures than did the experimental kindergartens, alfinding reversed for the
“two compérison groups. it was guggestedrthat visuél memory of a longer, more
délayed nature might be observed more frequently as immediate imagery drops
oute If "holding in mind" a number in order to form the appropriate set
implies a mental image of the numeral, then this interpretation is relevant

to Forming on the Place Value assessment.

The other set of findings presented earlier which need to be related to
Place Value are those on Rote Counting by Tens (pp. T4=75). The experimental
first grade sample performed significantly less well on ﬁﬁié latter assessment
than did the two comparison classes, but they performed ubout as well on
Naming of sets of tens and ones. This suggests that the rote task of counting
by tens has little relationship to the naming of sets which involve number
names for sets of tens. To test this, however, intercorrelations between

these tasks need to be done.

g+ Ordinal Number

To measure the children®s understanding of ordinal number, five plastic
toy trucks were lined wp on the table, and the child was asked to place a
marble in the first truck, the fourth truck, and so on.27 The child was
permitted to determine his own reference for the order of first through fifth
since the test began by asking the child to put the marble in the first trucke.
Scoring then depended upon the child?s placiné‘the marbles according to his own
determination of first in the series. The first nine items required the child
to place marbles in specified trucks; the last nine required him to remove

them from : - juested trucks.

27. For the Ordinal Number test instructions end materials, see Appendix C,

. 12"""12 .
Pp > 8,
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TABLE 86

ORDINAL: NUMBER: Final Inventory

Comparison Classes
Experimental Classes Socio- - Curri-
Kindergarten Economic culum
c a e f g £t g'
N of Pupils 4 27 26 25 27 23 27
Range: Corvect | 5 18| 38| 0-18 | 5-18 | 0-18 0-18 1-18
Responses
Mean 9.14 | 11.78 | 10.19 |11.60 | 13.07 12,44 12,0k
S. D. 5.32 | 5.09 | 739 | 459 | Lk.T2 5.63 4,76

Possible Correct = 18

Table 86 presents the class means for the kindergarten classes, and

Table 87 presents comparable findings for the first gfades.

TABLE 87

ORDINAL NUMBER: Final Inventory

: , Comparison Classes
g e Experimental Classes Socio- Curri-
. A First Grade “ ' Economic culum
g c || E| F G | H G H!
» ;t N of Pupils o5 | ol 26| 30| 26| 23 28 ol
' Raﬁi:;ong‘e’:re"t 4-18| 3-18| 3-18| 5-18| 3-18| 0-18 | 9-18 4-18
Mean 11,84 [11.42(15.65|15.93 1400 1hbl || 16446 16.83
S. D. 4,90 4.59| 3.96] 3.78] 4.80] 470 2.54 3.13

Possible Correct = 1€
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The means of the experimental kindergarten classes (Table 86) show less

inter-class variability than has been observed on some of the other end-of-
year tests. Although there are still children in classes e and g who can
do none of the Ordinal Number items correctly, this is no different from class
f'. In the other three ekperimental classés, all of the children are able to
do a minimum of three correctly. It should also be noted that the means of
the best performing experimental kindergarten classes (g, d, and f) are higher
than the poorest performing experimental first grade (Table 87, Class D). - It
may be that the children in Class D are less capable than the children in the
better-performing kindergartens; a more likely explanation is that special‘
intervention at an earlier chronological age but with sufficient readinczs to
learn produces greater effects on performence. This ihterpretation seems to

be supported by the findings shown in Table 88,

TABLE 88

DIFFERENCES BETWEEN SAMPLE MEANS ON
ORDINAL NUMBER: Final Inventory

Sample Means
Socio- R N t Significance
Expere. Econ. ggrrlc. Level
7 Compo P e
Kindergarten 11,100 12,780 | 151, 27 | -1,476 DeSe
11,100 | 12.430 151, 23 | -1.056 NeSe
12.430| 12.780 | 23, 27| 0.243 N.S.
| ——%
First Grade 14,110 16.830 | 154, 24 | -2.588 -01
14,110 | 16.470 154, 28 | -2,418 nese(.02)
16,4701 16.830 | 28, 24 | 0.h457 NeSe

The experimental kindérgarten sample mean is statistically no different
from the two comparison classes. The experimental first grade sample mean is,
on the other hand, significantly lower (p < .01) than that of the curriculum
comparison class and approaches significance (p < .02) when compared with the
more advantaged class. Whether the performance of the disadvantaged kinder-
garten children will be similar to that of children with what is assumed to be
more experiental readiness demands a follow-up of the children started in the
program at kindergarten,
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5. Ordering and Classifying

, 8

Ordering and classifying were assessed on the Midyear Inven‘t.o:c'y.2 The
test given on the Final Inventory29 was an alternate form of the seven items
given on the Midyear Inventory plus four additional items, each of which re-

quired both ordering and classifying.

As with the midyear findings, the results on this test have been grouped

across cla;ses for the total eleven items as can be seen in Table 89.

TABLE 89

ORDERING AND CLASSIFYING: Final Inventory

Comparison Classes

Experi- Socio- Curri-

mental Economic culum
Kindergarten|{ N of Pupils 148 23 26
Range 0-11 1-11 3-11
Mean 8.11 T.48 8.46
Se De 2.38 2.77 2.12
First Grade | N of Pupils 158 27 2L
Range 1-11 6-11 5-10
- “Mean T.90 8.33 8.40
Se Do 2.12 1.22 1.29

Possible Correct = 11

28, Tor the testing procedure and results of Ordering and Classifying on
the Midyear Inventory, see Pp. 51-53.

29, See Appendix C, pp. 126-128, for instructions and materials on Ordering
and Classifying, Final Inventorye. '
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From the means and standard deviations shown, the experimental first
grade sample appears to perform less well in relation tb the two pomparison
first grade classes than does the experimental kindergaxrten sample, Althbugh
the differences between the disadvantaged first grade sample and the two com-
parison classes are not significant, as can be observed in Table 90,7the means
of the experimental first grade group is slightly lower than that of the ex-
perimental kindergarten sample and the standard deviations are very similar

(Table 89). Again, these findings suggest the greater gains that may accrue
from intervention at kindergarten rather than waiting until first grade.

TABLE 90

DIFFERENCES BETWEEN SAMPLE MEANS ON
ORDERING AND CLASSIFYING: Final Inventory

Sample Means
Socio- - ' Significance
Exper. Econ., gurrlc. N s Level
Comp. omp.
Kindergarten | 8,110 8,460 148, 26 | -0.698 N.Se B
- 8.110 | 7.480 148, 23 | 1.147 Nese
7.480 | 8.460 23, 26 | 1.370 N.Se
First Grade T.900 8.400 158, 24 | -1.118 N.Se
7.900 | 8.330 158, 27 | -1.020 NeSe
8.330 8.400 27, 2k 0.195 NeSe

If this test is a valid measure of conceptual development, then the ex-

perimental children do not appear as disadvantaged as anticipated. It is
recognized, however, that this particular test and the facets of conceptual
development which it attempted to measure, i.e., ordering and classifying, may

not be sufficient indices of concept development. It is recognized further,

that differences of considerable magnitude were found on aspects of number con-
cepts which are not likel; to be unrelated to concept development comceived

more broadly. This last interpretation neads to be verified empirically.
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IX¥ SUMMARY AND TMPLICATIONS

The results presented in this report were obtained from a pilot project

undertaken to evaluate the learning by children, defined as culturally ¢is=-

advantaged, of SMSG elementary materialse. Six kindergarten and seven first

grade classes in disadvantaged areas of six cities were tested at the beginning

of the l96h—65 school year. In addition, two classes at each of these grade

levels but from higher socio-economic areas were tested as was one kindergarten

and one first grade class using a curriculum other than SMSG. Most of these
classes were followed throughout the school year with individual tests being
+ the middle and end of the year as well as at the beginning.
and a group test administered at the

administered a
Classroom observations, teacher reports,

end of the school year provided other kinds of data.

The present report has dealt with the individual test results only. Apart

from the substantive findings on these tests, certain trend
nee Wigﬂin the disadvantaged classes was shown to
sses of disadvantaged

s deserve mentione

eThe variability in performa
be consistently very large. *The variability between cla

children was also found with regularitye. Both of these trends demand a more

careful look at the factors affecting the individu
n grouping the findings of a number of classes on the

al?s performance and make

imperative a caution i

basis that they are all composed of children who can be described as Gis-

advantaged.
rmance of the disadvantaged kindergarten children over

nt from those changes observed in

¥The changes in perfo
the year were, on many of the tests, differe
e children. At this stage of the analysis, those changes which
jeulum content at the two levels camnot
ffects of earlier

the first grad
are effects of the differences in cwrr
artialled out from those which may be attributed to the e

be p
tured mathematics program at the kindergarten grade.

intervention with a strue

One limitation in interpreting differences in the performence of the dis-

advantaged experimental classes from the performance of the socio-economically

more advantaged and curriculum comparison classes is ipnerentin the size and

£1though the statistical

the composition of the two cogmparison groupss
d conservatively, the comparison groups were small,
experimental classes on

differences were treate
and the curriculum comparison classes varied from ths

demographic indices as well as ou the curriculum usede
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The need for additional analyses of the data collected in this study is

clear, Ininrrorrelations among the various tests will be studied as will the

relationships bstween performance on the individual tests and on the group
tests An analysis of the kinds of errors the children made, particulariy in

the number concept measures, may provide important insights into the process

of learning mathematiéal‘ideas.

A further research need is for a longitudinal study to better evaluate

‘the significance of pfoviding experiences in mathematics at the kindergarten

level on children®s continued progress in the intermediate grades, a time at
which the disadvantaged child®s cumulative deficit has, in the past, become

S0 appg?ent.




1.

dations of the April Conver

Those attending were:
Irene Sauble, and J. F. Weaver. SMSG Headquarters was represented by

E. G. Begle, M. E. Dunkley, and Gloria Leidexrman.

The committee was asked to recommend specific projects for

in the immediate future.
jals be prepared in the summer of 1965 of the following kinds:

Appendix A

Report of the School Mathematics Study Group

Ad Hoc Committee on Below Average Achievers in Mathematics

An ad hoc committee met in Chicago on May 23, 1964 to review the recommen-

ence on Below Average Achievers in Mathematics.
Florence Elder, Wade Ellis, Kirk Fort, Lenore dJohn,

SMSG to undertake

The committee recommended that experimental mater-

At the kindergarten and first grade level: Materials for teachers

emphasizing techniques for providing disadvantaged children with

the experiences necessary for the formation of the fundamental con-

cepts of arithmetic.

For the grades from 3 or L to 7 or 8: Materials for students in
which the conceptual aspects of mathematics are sharply separated
from the computational, with the expectation that the rates at

which a student will progress in the two areas will be quite

independent.

For seventh grade (and perhaps fourth grade) students: Material

which reviews from a different point of view the mathematics pre-

viously studied. New materials prepared for earlier grades may be

written with illustrations and problems appropriate to the seventh

(fourth) grade.

For junior high school students (and perhaps others): Materials

which relieve the students from the burden of computation as much

as possible, by providing slide rules, books of tables, pocket

computers, etc.

For students in technical vocational programs: Sets of texts, all

with the same core of mathematics but with the illustrations and

problems in each text relevant to a particular vocation.




In order to prepare for the summer of 1965 s the cormittee recommends:

A. The esteblishment, in appropriate schools, of "observation points"

which will help to provide some of the information needed for the
’ first project above.

B. A study, perhaps by means of one or more conferences s of the mathe-

‘S matics programs for the training of technicians.

The committee also recommends close liaison and cooperation with other groups
;_ o with similar interests.

vt '
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Appendix B

Background Information Form

(Front)

Name : ] Birthdate
(first) (last)

Lives with _ )
(check) [:] Mother D Father DBoth Parents D Other

(give relationship)

¥ Occupation of Education of
y Parent/Guardian Parent/Guardian
If lives with both parents, does mother work? Yes ‘No
R Siblings
- Neme Sex | Age Date Enrolled

Previous School
(if any)

Previous School Experienvce "(chec}:)

Length of Attendance

D Day Care
I:] Nursery

D Kindergarten

D First Grade

(Back)

Total No.
Attendance Record Days Absent of School Days

SR , First Semester (until Jan 29)

e Second Semester (until )

Standardized Test Scores (if available)

o

B Neme of Test Forn Results

RO L ST Pl o

e SR

Health problems and other factors that may influence school performance

oty e omenngl (T v s L it S
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APPENDIX C

Individual Inventories

_GENERAL DIRECTIONS

I SETTING FOR ADMINISTRATION OF TESTS

It is important to have a separate room, if at all pbssible s 50 that

interruptions and distractions are minimized. . T

’

" Tn introducing these tests to the child, make certain that they are

always referred to as games and not as tests. The child will. feel more com;-

forteble if ihis is not presented as a testing situation and if the tester
chats with the child to put him at ease before starting.

.

II  BQUIPMENT L

You will need a teble and twc chairs. Preferably, the table and chairs
should be low (from the kindergarten or first-grade classroom) so that they
are a comfortable height for the child. Seat the.child across the table from
you. I ‘ ‘ ‘ D

Tﬁe materials you will need are those suppliéé. ané inciué.e: “

1. set geometric shapes
50 buttons . S :

' L “boxes with tops
pads of paper
crayons o
1~ set of & numbér cards for counting members
.-.10. .. envelopes with buttons inside and numerals on “hem -

1 set of 6 number cards for equivalent sets

objects for visual memory (1 each): apple, banana, book, box,
butt;::n, car, cat, chair, clock, cork, cow,crayon, dog, horse,
money, orange,,pehcil, rubberbends, and string - A
12 blocks ) . -
sheets of construction paper
trucks
25 marbles
T sets for ordering and classifying . .

\n

sets of pictures for visual memory

\S2

1 set of color cards

R4

bk et

9k
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III PROCEDURE

Read over the instructions for administering the tests several times,

and become familiar with the materials before you start testing your chil&ren.

The instructions for you, as tester, are typed in lower case. What you
actually say to the child is typed in capital letters.

Follow the written directions carefully. Do not prove to get an enswer
beyond whnt is suggested in the directions--this is an evaluation and should

not be used as a teaching situation.

Use reassurance without specifying that responées are rignt or wrong.

This may be done in a variety of ways:

Repeating what the child has said in a reassuring voice.
Eemarks such as "Um - Hum", "A1l Right". _ .

Comments between tests such as "You do these very well'.

Conversation with the child bétween tests.

In order that the child not experience failure, certain tests are not %o
be contimued if the child fails 2 consecutive tasks in_ that part 6f the test.
This will be noted in the instructions for the specific tests. On tests, such
as ordering, you will continue the entire test whether the child misses two

consecutive tasks or not.

Keep all equipment in a box under the table to your right. FPlace on the
table only those items required for a given task, along with the instructions
and score sheets for that particular task. Remove materials used for a task

from the table before beginning the next part of the testing.

IV SCORING

The scoring sheets should be completely filled out.
Be certain to enter the child's name on each scoring sheet.
It is important to use the "Comments" space whenever relevant. These comments

will be helpful in two ways.

(1) In following the progress of each child;

(2) In revising tne tests.

o0 In certain ot the tasks, specific comments are requested (e.g., Ordering).
} ' Be certain to énter comments where specifically noted and at any points where
. they are relevant to understanding the child's response. If doubtful about

‘3 the correctness of a response, do not check the response as correct or incor-

o rect, but write down exactly what the child seid in the "Comments" space.
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v IMPORTANT CCONSIDERATIONS

In order for these test resulis to be meaningful:

(1) it is imperative thaﬁ the tester adhere to the written directions
as closely as possible. Rapport with the child is crucial; however, cueing

the child beyond the written directions 1nva...1dates the results.

(2) 1t is 1mpevative that reco;dlng of chlldren s pexrformance on the
score cheet be as ac¢curate ss posgib;gf $cor¢Ashgets may beAcompleted in
Entries

should be legible and accurate; neatness.is not a primary consideration.

pencil; overemphasis n neatness mey be wnnecessarily time-consuming.

(3) it is imperative that every subtest be_cpmplétely recorded.

(¥) it is imperative that the testing be schéduled SO that you will

finish testing:the chiidren assigned to you within the next few weeks.

SPECIFIC DIRECTIONS

I VISUAL RECOGNITION (Kindergarten and First Grade)
A. Object Recogﬁition
1. Materials

Assorted toys:
nickel, pencil, key, apple, cat, clock, rubber bands, book, dime,

truck, chair, button, penny, orange, dog, box, car,

banana, horse, strlrg, crayon, cow, cork.
2. 'Directions

I AM GOING TO SHOW YOU SOME THINGS.
THINGS I SHOW YOU.

YOU TELL ME THE NAMES OF THE

Show .
sheets.)

(Show objects in order listed on the scdring

WHAT IS THIS?

If child gives the incorrect name or more generic name, e.g., animal

for horse, say:

WHAT ELSE COULD IT BE?

If still not the specific name, say:
IS IT LIKE SOMETHING ELSE YOU KNOW?
If still not éorréct name, say:

DO YOU KNOW WHAT IT IS USED FOR?

Present objects in the order listed on the scoring sheet.

96
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3.

Scoring System

Object Recognition

Object

Correct

()

Incorrect

()

Comment

Truck

Chair

Button

Penny

Orange

Dog

Box

Car

Nickel

Pencil

Key

Apple

Cat

Clock

Rubber Bands

Book

-

Dime

Banana

Horse

String

Crayon

Cow

Cork
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Photograph Recognition

1.

3.

- for horse, say:

Materials
Photographs of truck, money, banana, dog, buttons, clock, car, cat,

book, apple.

Directions i
LET$S TRY ANOTHER GAME LIKE THIS. I‘AM GOING TO SHOW YOU PICTURES
OF SOME THINGS. YOU TELL ME WHAT THEY ARE.

Show - - . (Show photographs in order listed on the

scoring sheet.)
WHAT IS THIS?

If child gives the incorrect name or more generic name, e.g., animal

WHAT ELSE COULD IT BE?

If still not the correct name, say:
IS‘IT LIKE SOMETHIﬁG ELSE YOUAKNOW?
Present photographs in the order listed on the scoring sheet.

Scoring System

Photograph Recognition

Correct | Incorrect Comment

() (+)

Truck

Money

Banana

Dog

Buttons

Clock -

Car

*Cat

Book

Apple

98
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C. Recognition of Drawings

l. Materials

Drawing of book, cat, dog, apple, money, car, clock.

2. Directions

THIS TTME I*M GOING TO SHOW YOU SOME DRAWINGS. YOU TELL ME WHAT
THEY ARE.

Show . (Show drawings in order listed on the
scoring sheet. ‘

WHAT IS THIS?
If child gives the incorrect name , say:

WHAT ELSE COULD IT BE?

If still not the specific name, say:
] IS IT LIKE SOMETHING ELSE YOU KNOW?

3 Present drawings in the order listed on the scoring sheet.

- 3. Scoring System
: - Drawing Recognition
- Correct Incorrect Comment
() (V)
Book
' Cat
Dog
. Apple
. Money
' Car
Clock
99
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IT VOCABULARY (Kindergarten and First Grade)

l. Materials

12 blocks, 2 sheets of construction paper.

Keep blocks in box on floor to experimenterts left.
If blocks are needed on the table, keep them piled to your right.
Build all sets which you must construct to your right. When not

in use, remove blocks from the table.

Vocabulary Materials . Directions

a. Behind 1 block Hand child 1 block.
CAN YOU RUT THIS BLOCK BEAIND YCU?
If child does not respond, say:

CAN YOU T THE BLOCK BEHIND YOUR BACK SO
THAT I CAN®*T SEE IT?

b. Above NOW HOLD THE BLOCK ABOVE YOU.
If child does not respond, say:

CAN YOU HOLD THAT BLOCK ABOVE YOUR HEAD?

c. On Sheet of Place sheet of paper on table between you

) construction and child.
papexr

I WANT YOU TO PUT SCOME BLOCKS ON THE PAPER
FOR ME.

Hand child 3 blocks. '
If child does not put the blocks on the

paper, say:

PUT THE BLOCKS ON THE PAPER.

If child still does not put the blocks on
the peper, score as ‘not attempted® and then

place the blocks on the paper.
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Vocebulary Materials Directions

d. Between 12 blocks Hand child 4 blocks.

S Sheet of WILL YOU BUILD A TOWER ON THE PAPER WITH
. . censtruction .

paper THESE BLOCKS?
If child does not start, say:

SRS STACK THEM UP LIKE THIS. (And start
S stacking blocks. Stack 2 and tell child:)

YOU GO AHEAD AND PUT THE BLOCKS ON THE TOWER.

If child has difficulty, don?!t push him;
help him build the tower.
When tower is built, say:

NOW I AM GOING TO BUILD 2 MORE TOWERS.

Build 2 more L4-block towers in a row on the

paper next to the child®s tower with a 3-inch

separation between each 2.

Qo WHICH IS THE TOWER BETWEEN THE OTHERS?

e. Each CAN YOU TOUCH EACH TOWER?

f. Remove ALL RIGHT, NOW I WANT YOU TO REMOVE THE
BLOCKS FRCM THE PAPER.

(o

¥

~::ﬁﬂ g. Set Sheet of Put all blocks in a heap at the side of the
N construction

g paper

Object: blocks,

pencils construction paper in front of the child.

table to your right. Have your pen or pencil

SRV R SR R A T
PRI

and papers on the table. Place the sheet of

1 . NOW, I WANT YOU TO MAKE A SET HERE ON THE
SR PAPER.
Point to the construction paper.

Any collection of objects-blocks, pencils,

etc., placed on the paper is acceptable.

If child does not respond, say:

PUT A SET OF THESE OBJECTS (pointing to
objects) ON THIS PAPER (pointing to sheet
of paper).
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Vocabulary

Materials

Directions

h. More than

i. As many
as

2 sheets of
construction
vaper

2 sheets of
construction
paper

12 bPlocks

Place two pieces of construction paper,
with 3 inches between the two sheets, in
front of the child.

HERE ARE 2 SHEETS OF PAPER. I AM GOING TO
KT SOME BLOCKS ON THIS SHEET OF PAPER.

Place 3 blocks on sheet to your right.

YOU PUT MORE BLIOCKS ON YOUR PAPER (pointing
to empty sheet) THAN I PUT ON THIS (pointing
to ycur sheet). '

If child canmnot do this task, place 5 blocks
on empty paper, say:

NOW, WHICH PAPER HAS MORE BLOCKS ON IT THAN
THE OTHER PAPER?

o 0O O O
O] O
O O |

If child does not resrond, say:

WHICH OF THESE PAPERS (poiuting to the 2
sheets) HAS MORE BLOCKS ON IT?

Leave the 2 pieces of paper in front of the
child. Have blocks heaped at the side of
the table. Place k4 blocks onEpaper to your
right.

I AM PUTTING SOME BLOCKS ON THIS PAPER. YOU
PUT AS MANY BLOCKS ON THIS PAPER (pointing
to empty sheet) AS I HAVE PUT ON THIS PAPER
(pointing to sheet with blocks on it).
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Vocabulary

Materials

Directions

j. Fewer
than

k. Jdoin

1. Below

2 sheets of
construction
paper

12 blocks

1 block

Leave the 2 sheets of paper in front of the
child. Have all the blocks heaped at the
side of the table. Place 5 blocks on the
paper to your right.

I HAVE A SET OF BLOCKS ON THIS PAPER (pointing
to the paper with blocks). YOU PUT A SET WITH
FEWER BLOCKS THAN THIS (again pointing to

'paper with blocks) HERE (pointing to empty

sheet). If child does not respond, say:

PUT FEWER BLOCKS ON THIS PAPER THAN I HAVE
PUT ON THIS PAPER.

If child still cannot do the task, score as
*not attempted® and place 3 blocks on the
empty sheet.

NOw, JOIN THESE TWO SETS OF BLOCKS.
If child does not respond, say:

CAN YOU JOIN THIS SET OF BLOCKS (pointing
to blocks on paper to your left) TO THIS
SET OF BLOCKS (pointing to blocks on paper
to your right)?

In scoring this item, comment whether child
moved blocks from his left to right, his
right to left, or both sets to the middle.

Hand child 1 block.

CAN YOU HOLD THAT BLOCK BELOW YOUR CHIN?
If child does not respond, say:

CAN YOU POINT TO YOUR CHIN?

If child cannot correctly point to his chin,
hold your hand, pelm down, over the table at
the height of the child's chin, and say:

CAN YOU HOLD THE BLOCK BELOW MY HAND?




\
Vocabulary Materials Directions
m. tside 12 blocks Make a rectangular-shaped construction, I
using 10 blocks, in fromt of the child. ”

e L I AM BUILDING A WALL. CAN YOU FUT THIS
BLOCK OUTSIDE' THE WALL? -(Hand the child 1
block. )

S n. Inside NOW, PUT THAT BLOCK INSIDE THE WALL.

g 3. Scoring System

§

Word Correct | Incorrect Comment No. word Correct | Incorrect Comment
(¥) (V) {¥) {¥)

Behind 9 As Many as

Above 10 Fewer than

On 11 | Join

Between 12 Below

Each 13 Qutside

Remove 1k Inside

Set 15 On

More <
than

D
o |NmNlajvw]ls|lw v |+

¢ 10k
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TII VISUAL MEMORY (Kindergarten and First Grade)

A. Objects

L 1. Materials
Apple, banana, book, box, button, car, cat, chair, clock, COTK,

; - cow, crayon, dog, horse, money, orange, pencil, rubberbands, and

string.

£t 2. Directions

NOW, WE WILL TRY A DIFFERENT GAME. I AM GOING TO PUT SOME THINGS
ON THE TABLE. WATCH CAREFULLY.

A Place the objects in a line, from left to right, on the table as
listed. First trial use Group 1, second trial Group 2, and so on.
LOOK AT THEM VERY CAREFULLY.

Make sure the child attends to the objects.

T AM GOING TO TAKE CNE OF THESE AWAY (point to each object separ-

‘ B a‘tely) WHTLE YOU HAVE YOUR EYES CLOSED.
| NOW CLOSE YOUR EYES TIGHT AND KEEP THEM CLOSED UNTIL I TELL YOU TO

OPEN THEM.

Remove the underlined object from the table and place in box under

table. Close objects up so that spacing is even.

OPEN YOUR EYES. WHAT DID I TAKE AWAY?

If the child is correct, mark under First Recall on score sheet
poo and proceed with next group. If no reply, or incorrect, then say:
R WHAT ELSE WAS THERE BEFORE YOU CLOSED YOUR EYES THAT ISN!T THERE
NOW?

Pause. If correct, mark under Second Recall on scoré sheet and

proceed with next group. If no reply, or incorrect, then say:

‘* DO YOU KNOW WHAT I TOOK AWAY?

1f child is correct this time, mark under Third Recall and proceed

with next group. If child cannot recall, then proceed as follows:

111, FUT SOME THINGS ON THE TABLE.

Move objects already oun the table to the side and put new set on

the table in a line as listed. The object that was removed was

underlined.
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WHICH ONE OF THESE WAS ON THE TABLE BEFORE YOU CLOSED YOUR EYES?

If child cannot recognize the object included in the added set,
tell and show him which object it was. Tell the child:

LET*S TRY ONE MORE GAME LIKE THIS.

3. Scoring System.

Visual Memory - Objects

Removed
Object

Frst
Recall

Second
Recsll

Taird
Recall

Correct
Response

Tucorrect

Original Group Response

New Set

Orange

Rubber

Horse bands

Car String Car Apple Cat

w

String Banana (Clock

.. Rubbar
Box Orange bands

Dog _anama

Apple

Cow Pencil Book Cat Money Chair Pencil

ot

Money Crayon Danane Chair| Cat Clock Button Cork (Cat

Orange Dog Sanas Button Box

Rubber Rubber

bands

Rubbey

baris String Horse Bock

B.
1.

—V
; EK
" e

e

o

Pictures

Materials
Set of five boc.clets with three rages of drawings in each.

Directions
HERE ARE PICTURES OF SOME THINGS YOU XNOW.

Place Practice Set in front of the child.
LOOK AT EACH OF THESE PICTURES VERY CAREFULLY. .
Meke sure the child attends to the pictures.

THE PICTURES ON THE NEXT PAGE ARE THE SAME, BUT-ONE OF THESE
(poiuting to the pictures) WILL BE MISSING. YOU HAVE TO REMEMBER

THE PICTURES ON THIS PAGE SO THAT YOU KNOW WHAT IS MISSING ON THE
NEXT PAGE.

Make sure the child looks at both pictures. If child does not look

at each picture, say:
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LOOK AT EACH ONE.

Since the paper is thin and pictures can be seen through from the
page underneath that being shown to the child, an unmarked sheet
of paper is inserted between the one being shown and those under-
neath it. Fold back under the booklet both the page with the

pictures shown and the unmarked sheet.

ALL RIGHT, WHAT PICTURE IS MISSING FROM THIS PAGE THAT WAS ON THE
PAGE YOU JUST LOOKED AT?

If the child is correct, mark under First Recall on score sheet,
and proceed with Set I. If the child does not reply, or is incor-

rect, say:
WHAT ELSE WAS ON THE LAST PAGE THAT ISN®*T ON THIS PAGE?

Pause. If correct, mark under Second Recall on score sheet, and

proceed with Set I. If no reply, or incorrect, then say:
DO YOU KNOW WHAT IS MISSING?

If *he child is correct this time, mark under Third Recall, and
proceed with Set I. If chiid still cannot recall, then proceed as
follows:

I'LL SHOW YOU SOME NEW PICTURES.

Turn to the third page of the Practice Set, showing the mouse and

the train. Say:

WHICH ONE OF THESE WAS ON THE FIRST PAGE BUT NOT ON THE PICTURE I
JUST SHOWED YOU?

If child cannot recognize the removed picture in the new set, tell

him end show him the train engine. Then, tell the child:
LET®*S TRY ANOTHER GAME LIKE THIS.
Proceed with the same directions through Set IV.

In scoring this test, if the child makes a mistake in vocabulary,

such as calling the bird a duck or the engine a train, this is

acceptable. However, be sure to note this in Comments.
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3. Scoring System

. .
H vtg b
T

M
el

Visual Memory - Pictures

2
~

‘ Original Set ol S New Set Gor- | Tacor= | comnents
o Pr Engine Fish Engine Mouse Engine )
' < . 1 Book Car Bird Apple Bird Kite Bird Crayons Fish L
SR 2 Cat Boat Tres Urayons' Boat Boat Book Bottle Turtle
' 3 Truck Cup Rabbit Ball Umbrellu | Ball Engine Ball Tree Clock Cat
% Dog Bottle Hat Flower Clock Dog Cone Car Rabbit Umbrella Dog

IV COLOR INVENTORY (Xindergarten and First Grade)
A. Matching Colors

1, Materials

Two sets of color cards.
2. TDirections - b
I EAVE SOME COLOR CARDS. I AM GOING TO PUT THEM ON THE TABLE.

Arrange experimenter!s color cards on table, from left to righh:

yellow, blue, brown, green, orange, red. Note that experimenter's

sc b does not include blar. ’
l\IOW I AM GOING TO PUT SOME ON THE TABLE FOR YOU, TOOC. .

Arrange pupil's cards on table with, from experimenter's left to

right: orange, blue, red, black, brown, yellow, green. Pause for

any spontaneous comments from pupii and record them in Other

Observations.

Touch your green card but do not name the color.

LOOK AT THE COLOR CARD I AM TOUCHING. NOW LOOK AT ALL OF YOUR COLOR
CARDS. DO YCU HAVE ONE JUST LIKE IT?

If child does not spontaneously point to his card, then say:

PUT YOUR FINGER ON THE COLOR CARD OF YOURS THAT IS JUST LIKE THIS

ONE.
* e If pupil does not understand directions, or touches experimentert!s
oo , card rather than his own, say:
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PUT YOUR FINGER ON ONE OF THESE COLOR CARDS (peinting to his set)
THAT IS JUST LIKE THIS ONE (THE ONE I AM TOUCHING) .

Proceed in the order listed in the scoring sheets.

When Matching is completed, remove teacherts set of color cards

from tsble, and start color Naming.

3. Scoring System

Matching Colors

o
7 Jeisal ¢
X SElhE| 3
o § o Q
E b nelgdloo
%3& Color |OmiHm |&m
S a| Card C)RECIRECH
1. Green
2. Blue
3. Orange
4, { Brown
5. | Red
6. | Yellow

B. Naming Colors

1. Materials

One set of color cards.

2. Directions
Doint in order to the color cards, starving with orange, and sey:
CAN YOU TELL ME THE NAME OF THE CCLORS?

WHAT COLOR IS THIS?
AND THIS ONE?

When Naming is compiete, leave cerds set up as they were for

Naming, and start Identification of Colors.
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3. Scoring System

Naming Colors

Identification of Colors

g »

: AR
o B valgg| =
oL oo lao o

< g lo e 2
0 q o |On )
0w oo |80 O
¥ o |Color |OF JH&.

[ 7R

O & | Card ) | ()
1. |Orange

2. Blue

3. |Red

4, |Black

5. |Brown

6. |Yellow

7 Green

1. Materials

One set of color cards.

2. Directions

WOULD YOU GIVE ME THE RED CARD?

Proceed, using order listed on the scoring sheet.

3. Scoring System

Identification of Colors
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Order of

Color
Card

Red

Brown

Green

Orange

Yellow
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:: Correct

<~ Response

~ Incorrect

SRe sponse
No
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v GEOMETRIC SHAPES (Kindergarten and First Grade)

A. Matching

l. Materials
Twc sets of geometric shapes.

2e Directionus

v
ELANA

I JAVE SOME SHAPES HERE.
T AM GOING TO PUT THEM ON THE TABLE.

bad
S
W

)
Ran

LT

-
g
3

Place the set of shapes in fromt of you. Arrange from your left

to right: square, circle, rectangle, triangle.

1w

¥

NOW I AM GOING TO FUT SOME ON THE TABLE FOR YOU, TOO.

Place the sct of shapes, including the L-shaped region, from your

left to right: rectangle, triangle, IL-shape, square, circle.

;
E
?,
"vﬂA
.7
3
{
4
-
:
]
1
.
i

Touch your circle but do not name it.

LOOK AT THE SHAPE I AM TOUCHING.
PUT YOUR FINGER ON THE SHAPE IN YOUR SET THAT IS JUST LIKE THIS ONE.’

B L v
B

' If child does not respond, or touches experimenter's shapes, say:

s Tl TR

"1) e

PUT YOUR FINGER ON ONE OF THESE SHAPES (pointing to child's set)
THAT IS JUST LIKE THIS ONE (pointing to your circle).

Proceed with square, triangle, rectangle.
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3. Scoring System
Matching
3 : v |bo )
j P O ©
0 qa =
vo|swuo o
% el os o
: 06|83 o8
o lam | &~
i N1 )
- 1 | Circle
i ST - {2 | Square
JRENS 3 | Triangle
‘S 4 | Rectangle
B. Naming
;, ‘ 1l. Materials
E Two sets of geometric shapes.
AER I 2. Directions
o Leave shapes set up as they were for matching.
E- ‘ B ) CAN YOU TELL ME THE NAMES OF THE SHAPES?
f WHAT IS THIS? (pointing to square in the child's set)
AND THIS? (pointing to triangle in the child's set)
SN THIS? (pointing to rectangle ir the child's set)
b ) WHAT IS THIS? (pointing to circie in the child's set)
T 3. Scoring System
Naming
23158 3
GEIEE| &
ol o &
ALY
8¢ |fm |8x
(N N )
1} Square
2 | Triangle
3 | Rectangle
4 | Circle
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C. Identifying

1. Meterials

Two sets of geometric shapes.
2. Directions
Leave shapes set up as they were for matching and naming.

WOULD YOU GIVE ME THE TRIANGLE SHAPE?

WOULD YOU GIVE ME THE RECTANGLE SHAPE?
NOW, THE CIRCLE.

AND NOW THE SQUARE.

AND THE L-SHAPE.

3. Scoring System

Tdentifying

- P .*-" [ E1)
paloa @
S8lE 8l §
Hul0 & o3
Holeolog-
OmiHm &M
(N || H)

1 | Triangle

2 | Rectangle

3 | Circle

4 | Square

VI  PAIRING (First Grade)

1. Materials
Workbook sheets for each child, pencil for child.

2. Directions
HERE IS A PAPER (page 1) WITH A SET OF PICIURES ON ONE SIDE OF THE
LINE.

Point to set on child?s left side of the paper.
DO YOU SEE THE LINE? (Wait for affirmative response.)

AND HERE IS ANOTHER SET OF PICTURES ON THE OTHER SIDE OF THE LINE.
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Point to set on child's right side of paper.

T WANT YOU TO PAIR THE MEMBERS OF THIS SET (pointing to drawings
on childts left) WITH THE MEMBERS OF THIS SET (pointing to drawings
on the child!s right side of the line). Hand child the pencil.

If no response, say:

USE THE PENCIL TO PAIR THE MEMBERS.

If child pairs only one member in each set and theﬁ stops, say:
PAIR THE OTHER MEMBERS.

When the child has finished, say:

TURN THE PAGE AND DO THE SAME WITH THE SETS ON THIS PAGE (pointing
to page 2). PAIR THE MEMBERS OF THESE SETS (pointing to sets on
left and right of the page).

When child has finished page 2, say:

HERE IS ANOTHER PAGE (pointing to page 3).
PATR THE MEMBERS OF THE SEIS.

When child has finished page 3, say:
AND ONE MORE (pointing to page h);
PATIR THE MEMBERS OF THE SETS.

In scoring this section, comment whether child paired similar
members first. Also rte if child stops after pairing only one

pair of members and must be told to pair other members.

Scoring System

Pairing
Paired correctly 1 2 3 Iy
Attempted, Incorrect (circle) 1 2 3 Ly
No attempt (circle) 1 2 3 L
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ViT EQUIVALENT SETS (Kindergarten and First Grade)

1.

Materials

6 number cards, 20 buttons, 1 sheet of construction paper.

Directions
Heap the buttons to the child's left. Place the sheet of construc-

tion paper in front of him.
T AM GOING TO SHOW YOU SOME CARDS WITH BUTTONS OR DRAWINGS ON THEM.
Show the child Card 1. Place it above his sheet of paper, and say:

ON THIS SHEET (point to his construction paper) MAKE A SET, WITH
THE SUTTONS, WHICH IS EQUIVALENT TO THIS SET (pointing to the

nurber card).
If child does not respond, say:

MAKE A SET WITH YOUR BUTTONS ON THIS SHEET (point to construction

paper) THAT HAS THE SAME NUMBER OF MEMRERS AS MV SRT HAS (naint ta
your number card).
Pause after child finished, and remove buttons from his paper to the

side of the table each time. Continue with the number cards in the

order and position as marked on the ‘pack of each card.

Have on the table only the number card for which the child is con-
structing an equivalent set. Keep all other number cards off of
the table.

Stop after the child has made two consecutive errors in constructing

sets.

Scoring System

Equivalert Sets

(Check two columns for this task.)

_Equivalent Set formed by
Correct | Incorrect () (V) ()
Card (V) (/) ° || Copying | Counting | Other
Pattern (Explain)
I
IT
IIT
Iv
\')
VI K
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VIII COUNTING (Kindergarten sad First Grade)

A, Counting Objects (includes assessment for Marking Number Symbols)

l. Maerials
50 buttons, 4 boxes, 4 box tops, pad of paper, crayon.

2. Directions
LET*S PUT SOME BUTTONS IN THESE BOXES.
Place a heap of buttons in front of the child and give him a box.

WILL YOU FUT TWO BUPTONS IN THE BOX? I WILL MARK A "2 ON THIS
PAPER. '

Mark "2" on the paper. Show the child, and place it standing in
the box with the 2 buttons.

NOW WE WILT. XKNOW HOW MANY BUTTCNS ARE IN IT.

Move this box to the child's left. Place another box in front of
the child, and say:

WOULD YOU PUT THREE BUTTONS IN THE BOX? (Pause) WOULD YOU LIKE
TO MARK A "3" ON THIS PAPER?

Give child crayon and card if he is willing to try. If not, mark

it yourself. Note in comments what numerals child attempted.

Continue in the order listed on the scoring sheets.

Stop after the child has made two consecutive errors in counting.
Remove materials from table before beginning next section.

3. Scoring System

Courrting_ Buttons

Correct | Incorrect
No.‘Asked (¥) (V)
3
>
N
6
8
7
9
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Marking Number Symbols

Marked correctly (circle) 3 5 4 6 8.7
To attempt (circle) 3 5 4 6 8 1
Attempted, Incorrect (cirele) 3 5 & 6 8 T

Counting Members of a Given Set

1. Materials
Eight cards with drawings.

o, Directions
Place card in front of the child,and say:

HOW MANY MEMBERS ARE THERE IN THIS SET?

If no response, say:

HOW MANY DRAWINGS ARE ON THIS CARV?

Continue in the order and with the position of the card as marked

—————

on the back of each card.

Stop after the child has made twe consecuvtive €xrrors in counting.

3. Scoring System

Counting Menmbers of a Given Set

(Circle each card number counted correctly)

Card Number 1 2 3 % 5 6 7 8

Rote Counting

1. Materials

None required.
2. Directions
WILL YOU COUNT FOR ME?
Pause, if no response, Say:
TtLI, START AND THEN YOU GO ON. ONE, TWO.
Pause. If still no response, say:

ONE. WHAT COMES NEXT?

Stop the child when he reaches "100".
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Scoring System

Rote Counting

(Circle omits; X last number counted)

1 2 3 & 5 6 7T 8 9 10 1. 12 i3
16 17 18 19 20 21 22 23 2k 25 26 27 28
31 32 33 3: 35 36 37 38 39 4o M k2 b3
4 47 48 k9 50 5L 52 53 3k 55 56 57 58
61 62 63 64 65 66 67 68 69 T0 TL T2 T3
% 77 18 79 80 81 8 8 8: 8 8 87 88
gL 92 93 9% 95 96 97 98 99 100
Rote Counting by Tens (First Grade)
1. Materials
None regquired.
2. Directions
WILL YOU CCUNT BY TENS FOR ME?
Pause, if no response, say:
ItLL, START AND THEN YOU GO ON. T&N, TWENTY.
Pause. If still no response, say:
TEN. WHAT COMES NEXT?
3. Scoring System
Rote Counrting by Tens
(Circle omits; X last number)
10 20 30 4 50 40 T7¢ 80 S0 100
116 12y 130 Llk0 150 160 17C¢ 180 190 200

NUMBER SYMBOLS (Kindergarten and First Grade)

Neming (Pirst Grade)

1.

Mgzgrials

Set of numersl cards loteled:
38, ho, hl, 80.
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Directions

T HAVE SOME CARDS HERE.

Show the set of cards soO that he cen see the pumerals.

THE CARDS HAVE NUMERALS ON THEM. THIS ONE HAS A 5 ON IT.
I SHOW YOU A CARD, YOUTELLMEWHATNUMERALISONIT»

Show pupil the next card,and say:

WHAT NUMERAL IS THIS?
Continue in the order marked on the scoring sheet. Stop after two

concecutive errors.

3. Scoring System

Recognition of Number Symbols - Neming

P T LK TR,

Nemed Correctly (circle) 8 11 9 1 19 1k

o 23 38 B 32 80

Tdentifying

1. Materials

Kindergarten: ten envelopes with buttons inside and numerals on

them.
First Grade: ©Two sets of numeral cards.

2. Directions
a. Kindergarten
T HAVE SOME ENVELOPES HERE.
Show envelope so that child can see numeral .
THIS ONE HAS SOME BUTTONS IN IT. THIS (point to the numeral on .
the envelope) TELLS US HOW MANY BUTTONS ARE INSIDE. THIS ONE HAS
A "o" ON IT. IT HAS TWO BUTTONS IN IT.

Place envelopes (marked 0-5) randoumly ii. front of child with all
number symbols Ffacing the child.

GIVE ME THE ONE THAT HAS 3 BUTCONS INSIDE.

Continve, asking for 1 and then 4,

119

PAFullToxt Provided by ERIC

B e "*',

-~




If, after these trials, it is evident that the pupil cannot
recognize the symbols, do not proceed. But, if child has been
successful for these three +rials, then randomly place Temaining
envelopes (marked 6, 7, 8 and 9) on the table with the other

envelopes and pfoceed: SRk
GIVE ME THE ONE WITH 5 BUTTONS INSIDE.

Continue in the order marked on the scoring sheet.

b. First Grade
T AM GOING TO SPREAD SOME NUMERAL CARDS-©N THE TABLE.

Randomly spread Part A of Set 2, (nwmeral cards 7, 9, 11, 26, 8),

on the table in front of the child so that all numerals can be

clearly seenyand say:

GIVE ME THE CARD THAT HAS 7 ON IT.

Continue, asking consecutively for 9, 11, 26, 8. If, after these P»ij;;“
trials, it is clear that the child cannot recognize the symbols, - B
do not proceed. If child has succeeded on at least three, randomly S
spread Part B of Set 2, (numeral cards 16, €2, 27, 30, 51), on the ;;:“’J

table with the remaining cards of Part A and proceed:
GIVE ME THE CARD THAT HAS 16 ON IT.

Continue in the o.der marked on the scoring sheet. Stop after two

consecutive errors.

3. Scoring System

a. Recognition of Number Symbols - Identifying (Kindergarten) <

Recognized (circle) 3 1 4 0 5 8 7 9

b. Recognition of Nurber Symbols - Identifying (First Grade)

Tdentified Correctly (circle) 7 9 11 26 o) 7'f;>

16 62 27 30 51

¢, Marking Number Symbols

1. DMaterials
& 50 buttons, 4 bexes, 4 hox tops, pad of paper, crayon.

b. Extensicn of task Tor first grade. saven bundles of ten paste

sticks, ten single paste sticks, crayoun, pad of? paper.
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Directions

Prig assessment is included in either Counting Bu_ttons or in the
Place Value portion of the inventory. Directions pertinent to

this task are repeated here for convenience.

Initial inventory for both kindergarten and first grade (Counting

Buttons) .
LETtS PUT SOME BUTTONS IN THESE BOXES.
Place a heap of buttons in front of the child and give him a box.

WILL YOU RUT TWO BUTTONS IN THE BOX? I WILL MARK A ot ON THIS
PAPER.

Mark "2" on the paper. Show the child, and place it standing in
the box with the 2 buttons.

NOW WE WILL KNOW HOW MANY BUTTONS ARE IN IT.

Move this box to the child's left. Place another box in front of

the child,and say:

WOULD YOU PUT THREE BUTTONS IN THE BOX? (Pause) WOULD YOU LIKE
TO MARK A ¥3" ON THIS PAPER?

Give child crayon and paper if he is willing to try. If not, mark
it yourself. Note in comments what numerals child attempted.

Continue in the order listed on the scoring sheets.

Stop after the child has made two consecutive errors in counting.

Remove maberials from table before beginning next section.
Fxtension in final inventory for first grade only.

Place Value - Forming
Place the sticks in front of the child: the seven bundles of ten

in one heam toward the child!s left and the ten single sticks in

another heap to child!s right, and say:

USING THE BUNDLES OF TEN AND THE SINGLE STICKS, MAKE A SET OF
SIXTEEN STICKS.

RIS Y
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Marking Number Symbols
When this task is complete, give child the crayon and pad, and say:

: WRITE THE NUMERAL 16 ON THIS PAD.

Replace the sticks in their correct heaps, and repeat in the order

listed on the scoring sheet.

3. Scoring System

Marking Number Symbols

a. Initial inventory

Marked correctly (circle) 35 %6 879
No attempt (circle) 3546 879
Attempted, Incorrect (circle) 3 5 4 6 8 7 9
b. Extension in final inventory
Marked Correctly (circle) 16 5 30 23 18 32 27 50 L4
Attempted, Incorrect (eircle) 16 5 30 23 18 32 27 50 L2
No attempt (circle) 16 5 30 23 18 32 27 50 L2

X PIACE VAIUE (First Grade)
A. Naming
1. Materials St
Seven bundles of ten paste sticks in each bundle, ten single paste
sticks.

2. Directions
Arrange the seven bundles of 10 paste sticks in front of you, and

say:

EACH OF THESE BUNDLES HAS TEN PASTE STICKS. ’ SRR

Place two bundles of sticks in,front of child,and ssy:

HOW MANY STICKS DO YOU HAVE?
If child says two tens, record this in comments column, and say:
DO YOU KNOW ANOTHER NAME FOR TWO TENS?

Remove these bundles. Place five bundles of sticks in front of
child,and say:
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HOW MANY STICKS DO YOU HAVE?
If child says five tens, record this in comments column, and say:
DO YOU KNOW ANOTHER NAME FOR FIVE TENS?

Repeat for six bundles and three bundles and then proceed as
follows: Place three buniles and five single sticks in front of
child,and say:

HOW MANY STICKS DO YOU HAVE?

If child says three tens and 5 more or something equivalent, record

in comments column,and say:
DO YOU KNOW ANOTHER NAME FOR THIS?
Remove sticks and repeat with:

5 bundles and T
2 bundles and L
4 bundles and 7
1 bundle eand 9
T bundles and 5.

3. Scoring System

Place Value - Naming

Named Correctly (circle) 20 50 60 30 35 57 24 47 19 75

PRI

Forming

1. Materials

Seven bundles of ten paste sticks in each bundle, ten single paste

. .
o i et B

eevy

sticks, pad of paper, crayon.
2. Directions

Place the sticks in front of the child: the se)ren bundles of ten

in one heap toward the child?s left and the ten single sticks in
another heap to child's right, and say:

USING THE BUNDLE OF TEN AND THE SINGLE STICKS, MAKE A SET OF
SIXTEEN STICKS.

When this task is complete, give child the crayon and pad, and say:




SRR T

WRITE THE NUMERAL }é ON THIS PAD.

Replace the sticks in their correct hesaps, and repeat in the

order listed on the scoring sheets.

Scoring System

Place Value - Forming

Formed correctly (circle) 16 5 30 23 18 32 27 50 L2

ORDINAI, NUMBER (Kindergarten and First Grade)

1.

Materials
5 trucks, 25 marbles.

Directions
Part I

HERE ARE SOME TRUCKS AND SOME MARBLES. I AM GOING TO LINE YP THE
TRUCKS LIKE THIS.

Line up trucks with cabs of trucks at an angle toward pupilts

‘Q{%
R
>

X Teacher

Hand child a marble. Say:

WOULD YOU FUT THIS MARBLE IN THE FIRST TRUCK?
WOULD YOU PUT THIS MARBLE IN THE FOURTH TRUCK?
Then say:

WOULD YOU PUT THIS MARBLE IN THE TRUCK?  THIRD
FLFTH
FIRST
LAST
SECOND
FOURTH
~ MIDDLE

12k




T 7l ol

abd | s

b. Part II

When Part I is completed, have child help in placing more marbles

in the trucks so that there are three marbles in each truck.

5
R .
SO e, £ 2,

H
}r

GIVE ME ONE OF THE MARBLES FROM THE THIRD TRUCK. T

NOW GIVE ME ONE FROM THE FIFTH TRUCK. o

4D ONE FRQM THE SECOND TRUCK. o
SECOND
LAST
FIRST
THIRD

FIFTH
MIDDLE

3. Scoring System

Ordinal. Number

Part I Part II
Correct [Incorrect Correct | Incorrect
Order () (V) order | (V) ()
First Second
Fourth Fifth
Third Fourth
Fifth Second
First Tast
Last First
Second Third
Fourth Fifth
Middle Middle
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XII ORDERING AND CIASSIFYING (Kindergarten and First Grade)

1.

a.

Materials
3 sets of geometric shapes.

Lirections

Set I
Spread out the geometric shapes of Set I randomly in front of the
shild so that all are visible.

HERE ARE SOME SHAPES OR REGIONS. YOU FIND ALL THE TRIANGLES, AND
PUT THEM HERE (pointing to the child's right).

Count the mumber the child finds and record. If child does not

resrond, say:

SHOW ME A TRIANGLE. (Pause) NOW PUT ALL THE TRIANGLES OVER HERE
(pointing to the childt!s right).

If child still cannot identify a triangle, point to one of the
middle-size triangles, and say:

THAT IS A TRIANGLE.

Be certain to write down in comments on the score sheet if it is

necessary for you to identify the triangle for the child.
Count the number the child finds and record.

Add any triangles the child has overlooked to his set of triangles.
If child has included shapes other than triangles in his set, note

nunber and shape of these in comments on the score sheet.

Remove all the shapes except the four triangles from the table,

and say:

CAN YOU PUT THESE (poimting to triangles) IN A LINE SO THAT THEY GO
FROM THE SMALLEST TO THE LARGEST? -

GIVE ME THE SMALLEST TRIANGLE.

Set II
Spread out the geometric shapes of Set II randomly in fromt of
the child so that all are visible.

HZRE ARE SOME OTHER SHAPES. HAND ME THE SHAPES THAT ARE CIRCLES
AND YELLOW.
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Be certain to write down in comments if other shapes were included.

Note the shape and color of noncircular shapes included in the set.
Note if other colored circles were included.

Count the number of yellow circles child finds and record. Add any

yellow circles the child has overlooked. Remove all shapes except
the four yellow circles from the table, and say:

CAN YOU FUT THESE {pointing to the circles) IN A LINE SO THAT THEY

GO FROM THE SMALLEST TO THE LARGEST?
GIVE ME THE SMALLEST CIRCLE.

c. Set IT1
Spread out the shapes of Set III randomly in front of the child so

thaet all are visible.

HERE ARE SOME OTHER SHAPES OR REGIONS.

THERE ARE FOUR DIFFERENT SHAPES IN THE SET. (Point to one of each
shape.) '
GIVE ME THE SMALLEST ONE OF EACH DIFFERENT SHAPE.

If child does not respond, say:

MAKE A SEPARATE PILE FOR EACH SHAFE. (Point again to one of each
shape. )

Be certain to note in comments if it is necessary to tell the child
to do this.

Note in comments if error was made, which smallest shape was omitted

or if any larger ones were included.

3. Scoring System

Ordering and Classifying

a. Set I ¥

No. of triangles sorted 0 1 2 3 4
(circle)

Ordered Triangles
(check appropriate box) Correct Incorrect

Smallest to largest
Largest to smallest

Hended smallest triangle Yes No
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b. Set II
No. of Circles and Yellow sorted O 1 2 3 L : ;
(circle) S
' Ordered Circles and Yellow T
(check appropriate box) Correct Incorrect oo i
Smallest to largest 3
Largest to smallest e e i
Handed smallest circle Yes No 2 ;
?
c. Set IIT |
No. of SMALLEST members sorted 0 1 2 3 L s R ;
(circle) REEI
If Not b then error was [] omitted shape e
D larger shape '
<
g
k o
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Appendix D

Interitem Reliability

The Cronbech o was calculated for the total population as a
measure of interitem reliability. The formula for this ratio, developed ‘by
Lee J. Cronbach, embodies the Kuder-Richardson coefficient of equivalence
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as a special case. According to Cronbach, o "is the average of all

possible split-half coefficients for a given test".

Kindergarten Items

item Initial . Midyear - Final
Object Recognition 0.536
Photograph Recognition . 0.225
Drawing Recognition " 0.070
Vocsbulary 0.713
Visual Memory - Objects 0.498 0.4k0
Visual Memory - Pictures \ 0.452
Matching Colors 0.706
Naming Colors 0.846 0.740
Identifying Colors 0.872 \ 0.775
Matching Geometric Shapes , 0.48.
Naming Geometric Shapes ' 0.758 0.632
Identifying Geometric Shapes 0.689 0.640
Equivalent Sets 0.778
Counting Buttons 0.889 0.886 0.810
Counting Members of a Set 0.883 0.739
Identifying Number Symbols 0.899 0.850
Marking Number Symbols 0.814 0.811
Ordinal Numbers - Part I 0.825
Ordinal Numbers - Part IT 0.871

30, Cronbach, Lee J, Coefficient Alpha and the Internal Structure of Tests,
Psychometrika, v. 16, no. 3, September 1951, pp. 297-33k.
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First Grade Items

i T

-

Item Initial Midyear Final
Object Recognition 0.381
Photograph Recognition 0.092
Drawing Recognition -0.013
Vocabulary 0.726
Visual Memory - Objects 0.369 0.165
Visual Memory - Pictures 0.349
Matching Colors 0.486
Naming Colors 0.845 0.798
Identifying Colors 0.877
Matching Geometric Shapes ' 0.762 ‘
Naming Geometric Shapes 0.638 0.481
Identifying Geometric Shapes 0.578 0.577
Pairing 0.834
Equivalent Sets 0.720
Counting Buttons 0.881 0.899
Counting Members of a Set 0.786 0.726
TIdentifying Number Symbols “0.91k 0.551 0.939
Naming Number Symbols 0.903
Marking Number Symbols 0.838 0.803 0.896
Place Value - Naming 0.924
Place Value ~ Forming 0.915
Ordinal Numbers - Part I 0.845
Ordinal Numbers - Part II 0.877
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Advisory Committee on Special Curricula :

Edward G. Begle - School Mathematics Study Group
William G. Chinn - San Francisco Public Schools
Maude Coburn - Oskland Public Schools

Mervyn Dunkley - School Mathematics Study Group
Mary Folsom - University of Miemi ST
Glenadine Gibb - State College of Iowe - R
Leaore S. ‘John - University of Chicago : BN -
Gloria Leidermsn - School Mathematics Study Group
Frma . Lewis - Washing;con, D.C. Pubiic Schools
Frederick Lighthall - University of Chicago
Margaret Matchett - University of Chicago

Alice I'. Nichclson - Boston University

Billy J. Paschal - University of Miami

Irene Sauble - Detrolt Public Schools

J. Fred Weaver - Boston University

Participating Teachers

Boston . - © Miami

. --Bronwyn Baird - Mary Folsom
Dordthy Cook -
Mary Forry Oakland

Suzanne Schwenke

- Marion Helly
o Adrienne Libby
Chicago
Alice Jones Washington, D. C.

Vivian Horton

Elizsbeth Suttles
. - Jewel Woods

Euphras ia DeRonne
Mildred Hunt

Lorraine Salot
Mery Benyas




